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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCUUILIHHE, COOTHECEHHbIE €
IUVIAHMPYeMbIMHU pe3yiabTaTaMu ocBoeHus OITOIT
1.1. Hean u 3a7a4M TUCHHUILIAHBI

bakanaBp mo HampaBiaeHuto moarotoBku 19.03.01 buorexHojorHs M0DKEH OBITH
MOJTOTOBJICH K PEIICHUI0 3a1ad MPo(ecCHOHAILHON NEATEIhbHOCTH CIEAYIONIUX THUIIOB:
MIPOU3BOICTBEHHO-TEXHOJIOTHYCCKUN, HAYYHO-UCCIICI0BATCIbCKHI.

Henap AUCHUIUIMHBI: (OPMUPOBAHUE TEOPETUUYCCKUX 3HAHUU M MPAKTHICCKHX
yMEHUH, 00eCIeunBarONIUX MMOJATOTOBKY 00YYalONmIMXCsl M0 OCHOBAM T'€HHOW WH)XCHEPHH B
OMOTEXHOJIOTHH B COOTBETCTBUU C (POPMUPYEMBIMH KOMITETECHITUSMHU.

3ajaun TUCITUTIIIUHBI:

- U3YYCHHE TEOPETUYECKUX OCHOB TOJYYCHHS KJIETOK C HOBBIMU IMpU3HAKaMH Oe€3
CYIIIECTBEHHOTO M3MEHEHHMsI BHA, CIIOCOOHBIX B IMPOMBINIJIEHHBIX MaciiTabax HapabaThIBaTh
BEIIIECTBA, MOJIC3HBIC /IJIs YeTIOBEKa,

- (hopmupoBaHHE YMEHUU MO MPUMEHEHUIO 3HAHUM O MOJICKYJSPHBIX MEXaHU3Max
XpaHEHUs, peaTu3allid W UCIOJIb30BaHUS TEHETUYEeCKOoW wuHpopManmuu B TpPO- H
JYKaPUTUYECKUX KIIETKAX IS ToJIydeHHs] HHpopMaIuu 000 BceX MOTEHIIMATbHBIX CBOMCTBAaX
KIJICTKU;

- (hopMHpOBaHUE MPAKTHUYCCKUX HABBIKOB B IMOJTOTOBKE, OPTaHHU3AIMH, BBITIOJHCHUH
OMOXMMHYECKOTO JSKCIICPUMEHTA, BKJIIOYAs HCIOJIb30BAHHE COBPEMECHHBIX NPHOOPOB U
0o0opy/sOBaHus, B TOM YHUCJIE€ MPUBUTH MPAKTUYECKUE HABBIKU, 3HAYUMbIC IS Oymymieit
po(hecCuOHATILHON e TENbHOCTH.

1.2. KomMmnerenuun u HHAUKATOPLI UX JOCTHKEHMIt
OIIK — 4 Cnocoben IMPOCKTUPOBATDb OTACIIbHBIC 3JICMCHTBI TCXHUYCCKHUX W TCXHOJOIHMYCCKUX
CUCTEM, TCXHHYCCKUX O6L€KTOB, TCXHOJIOTHYCCKHUX IIPOLCCCOB OHMOTEXHOJIOTHYECKOTO
IIPpOU3BOACTBA HAa OCHOBC ITPUMCHCHH 0a30BBIX HHXXCHCPHBIX U TCXHOJIOIHYCCKUX 3HAHUM

Kon u HaumeHoBaHue
HHARaTopa ®opmupyemsie 3YH
JIOCTHIKCHHS
KOMIICTCHIUHU
OOyvaromuii JTOJDKEH 3HAaTh CyTh U 3aKOHOMEPHOCTH
MPOCKTUPOBAHUS OTICIBHBIX SJEMEHTOB TEXHUYECKUX U
nJI-2 OIIK-4 sHamps | TEXHOIOTMMECKHX  CHCTEM,  TEXHHYECKHX 00BEKTOB,
[IpoexTupyer TEXHOJIOTHYECKUX  TPOIIECCOB  OMOTEXHOJIOTUYECKOTO
OT/JEJTbHBIE DJIEMEHTBI MPOU3BOJICTBA HAa OCHOBE MPUMEHEHUS 0a30BBIX 3HAHMIA
TEXHUYECKUX u o renHoit nmkeneprun (61.0.29-3.1)
TEXHOJOTHYECKUX OOyyaromuiics JOMKEH YMETh IPOSKTUPOBATH OT/IEIbHBIC
CHCTEM, TEXHUYCCKUX 9JIEMEHTBI TEXHHUYCCKHX M TEXHOJIOTHYCCKUX CHCTEM,
00BEKTOB, — TEXHUUYECKUX OOBEKTOB, TEXHOJIOTHYECKUX IPOIIECCOB
TEXHOJIOTHYECKUX OMOTEXHOJIOTHYECKOTO  TPOM3BOACTBA  HAa  OCHOBE
MIPOLIECCOB MpUMeHeHHsT 0a30BBIX 3HAHUH MO TE€HHOW WHXXEHEpUU
OMOTEXHOJOTHYECKOT (51.0.29-V.1)
0 TMPOM3BOJCTBAa Ha OO6yyarommiics JIOJKEH BIIaJIETh HaBBIKAMH
OCHOBE TPUMEHEHUS MMPOCKTUPOBAHUS OTICIBHBIX JJIEMEHTOB TEXHUYECKUX U
0a30BbIX napniy | TEXHOTOTHUECKHX  CHCTEM,  TEXHHMECKHX 00BEKTOB,
WH)XEHEPHBIX 3HAHHUM TEXHOJIOTHYECKUX  TPOIECCOB  OMOTEXHOJOTHYECKOTO
MIPOU3BOJICTBA HA OCHOBE MPUMEHEHUS 0a30BBIX 3HAHUUN
no rerHoi nmkenepuu (b1.0.29-H.1)




2. Mecro nucuumianHbl B cTpykrype OIIOIT
HucturuimHa «OCHOBBI TE€HHOW WH)XEHEpPUHM B OHOTEXHOJOTHMHM» OTHOCHUTCS K
00s3aTeNbHOM  YacTW OCHOBHOM  mpodeccHoHalbHOM  00pa3oBaTEIbHON  MPOTrpaMMBbl
OakanaBpuara.
3. O0béM JUCUMIITIMHBI M BB Y4eOHOH padoThl
O0beM nucuuIIMHbl cocTtaBiger 4 3aderHble equHubl (3ET), 144 akapemuueckux

yaca (J1ajiee 4acoB).

Jucnuninuza uzydaercs:
- oyHas hopma oOydeHus B 3 ceMecTpe.

3.1.Pacnpenesnenue od0beMa QTMCHUIJIMHBI 110 BUJIAM Y4eOHO# padoThl

Bun yaeOHOM paboThI KomnuecTBo yacoB
KonraktHas pa6orta (Bcero), 50
B TOM 4HcJle MPAKTHYecKas MOJAT0TOBKA
Jlexyuu (J1) 16
IIpaxmuueckue 3anamus (113) 34
CamocrositesibHas padora o0yuarwmuxcs (CP) 67
KounrtpoJsb 27
Hroro 144
3.2. Pacnipesesienne yueOHOro BpeMeHH 110 pa3iesiaM U TeMam
B TOM 4YHCJIC
KOHTaKTHas A
T;\EH HanmMeHOBaHME pa3/eNoB ¥ TeM Egggg pabota o g
m3 | J13 S
1 2 3 5 6 7| 8
1 BBenenne B reHHyro uHxkeHepuro. OcoOEHHOCTH 3 i i 11|«
TeHEeTHYeCKOM MoinpuKkanu 6aKTepuit
2 OCHOBBI MOJIEKYJIIPHOM F€HETUKHU S) 4 - 1] x
3 Brienenne HyKJI€MHOBBIX KUCIIOT 5 4 - 1 X
4 OCHOBHBIC HAmNpaBJICHUS W TEPCIEKTUBHI TE€HHOMN 3 i i 11| «
WH)XEHEPUU MUKPOOPTraHU30B
5 Ananu3 u ucnonb3oBaHue ¢parmentos JIHK 5 4 i 1| «x
(JJHKoBbIX mocnenoBarensHOCTEH)
6 Tpanchopmanus KIETOK paCTeHI/Ij/'I. TpaHncrenHble 3 i i 1| «x
pacTeHus JUIs Lenel MPaKTHYeCKOM CeIeKIInU
7 [Tna3mugHBIE BEKTOpa — CIEIMaIbHbIE YCTPOCTBA 5 4 i 1| «
JUISL TOCTABKH Y KJIIOHUPOBAHHS TY)KEPOJIHBIX TCHOB
8 daroBble M KOCMHUJHBIE BEKTOpa MU CO3/IaHUE 5 4 1
- X
T€HOMHBIX OMOJINOTEK
9 Tpancrennsle pacteHus Uit HapMaKoIOruu 3 - - 1] x
['eHHast [aKTUIOCKONMS M TOJHBIA  CHUKBEHC
10 (mpouTeHue) HyKICOTUIHBIX TTOCIIEI0OBATEIbHOCTEH 5 4 - 1 X
JIHK
11 | I'enetnueckas TpaHcopMaIyst >KUBOTHBIX KJIETOK 3 - - 1] x
12 Amvmmndukanus ¢parmenroB JJHK ¢ momomrsio 3 5 i 1| x
metoza I[P (monumepaszHoil IEMHON peakIm)
13 TpaHCreHHbIE JKUBOTHBIE IS LENEN MPAaKTUIECKOU 3 i i 1| «x
CeNIeKIIUU




14 | Beigenenue u ounctka renomuont JIHK u3 nyka 3 - 2 - 1 X

15 | I'enetnueckas MoaudUKaLUs KIETOK YEIOBEKa 3 2 | - - 1] x
Tpanchopmanms TIPOKIKEN Saccharomyces

16 Cx - 3 -2 - 1] x
cerevisiae miazmuanon JJHK
l'enetrueckn  MOAM(UIMPOBAHHBIE  OPTaHU3MBI X

17 3 2 | - - 1
('MO) u orierka ux 6€30MaCHOCTH

18 Pectpukmus JIHK 3 - 2 - 1 X

19 | Beigenenue pekOMOMHAHTHOTO OelKa 3 - 2 - 1| x

20 | ®epMeHTHI TeHHON HHXKEHEPHH S) - - - 5 | X

21 | KoncrpyupoBanne pekomOuHaHTHBIX JITHK 5 - - - 5 | x
OnpeneneHre HYKJICOTHIHOW MOCIEA0BATEIHHOCTH

22 5 - - - 6 | x
(cexBenuposanwue) JIHK

23 | Metoas! knonuposanus JJHK 6 - - - 6 | x

24 | BBeneHnue HOBOTO T€HA B KJIETKY 6 - - - 6 X

25 BBeneHue reHOB B KIIETKU MIIEKOIIUTAIOIIAX 10 - - - 10 | x

26 | I'ennas mHXXEHepHs pacTEHU 10 - - - 10| x

27 | Kontponb 27 X | X X X | 27
Hroro 144 |16 | 34| - |67 | 27

4. CTpyKTYpa M coiep:KaHHe IMCHUIIIMHBI, BKJIOYa0lIee NIPAKTHYECKYIO IOATOTOBKY

IIpakTHyeckass MOATOTOBKA MpHU pealu3alud y4eOHBIX HPEIMETOB, KYpCOB,
JUCLUIUIMNH  (MOAYJe) opraHu3yercs IyTeM NpPOBEICHHUS IPAKTUYECKUX 3aHSITHUH,
IPAaKTUKYMOB, Ja0OpaTOPHBIX PabOT M MHBIX aHAJIOIMYHBIX BUAOB Y4€OHOH JESTEIBHOCTH,
IIPEyCMAaTPUBAIOLIUX YYacTUE 00yJaroIIMXCsl B BBIIOJIHEHUN OTJEIBHBIX JIEMEHTOB padoT,
CBSI3aHHBIX ¢ Oyay1el npodeccuoHanbHOM e TeTbHOCTBIO.

[IpakTuueckass MOArOTOBKA MOMKET BKJIIOYaTh B ce0sl  OTAEIbHBIE 3aHATUSA
JEeKIMOHHOIO THUIA, KOTOpble IpelycMaTpuBalOT Ieperady ydeOHOW wuHbopManuu
o0yJaromuMmcsi, HEOOXOIMUMOW JUIsl TIOCIEAYIOMIETO BBINOJHEHHUS paboT, CBS3aHHBIX C
Oyayei npodeccuoHanbHOM 1A TEbHOCTBIO.

PekoMenayeMblii 00beM MPakTUYECKONW MOJATOTOBKM (B MPOIEHTAX OT KOJIMYECTBA
4acOB KOHTaKTHON paboThl) Ul AUCLHUIUINH, pEaTU3yIONUX

- yauBepcanbHbie komnereHuu (YK) ot 5 go 15%;

- obmenpodeccuonansubie kommnereHuu (OIIK) ot 15 g0 50 %;

- npodeccruonanbubie kommnereHuu (1K) ot 20 no 80%.

4.1. ConepxaHue TUCUMILTUHBI

BBenenne B reHHyro uHXeHeputo. OCOOEHHOCTM T€HETHUYECKOW MOoJu(UKanuu
OaxTepuil. OCHOBBI MOJIEKYJISIPHOM T'€HETHKHU. Bhienenrne HykJIeMHOBBIX KUCIOT. OCHOBHbBIE
HAIpaBJIEHUS M TEPCHEKTUBBl TE€HHOM HHXEHEPUM MHUKPOOPIaHM30B. AHaIN3 U
ucnonszoBanue QparmentoB JIHK ([AHKoBeix mnocnenosatensHoctei). Tpanchopmarus
KJIETOK pacTeHuil. TpaHCcreHHble pacTeHUs JUIsl LieJel pakTHIecKoi cenexkunu. [InazmMuaasie
BEKTOpa — CHELMaJbHbIE YCTPOMCTBA JUIsl IOCTaBKU W KJIOHMPOBAHMS Uy>KE€POJHBIX T'€HOB.
daroBble U KOCMHUJIHBIE BEKTOpA U CO3/aHUE I'€HOMHbIX Onbnuorek. TpaHcreHHble pacTeHus
JUIsl papMakoJIoruu. ['eHHast JaKTHUIIOCKOMHSI U TIOJIHBIN CUKBEHC (IPOYTEHNE) HYKJICOTHTHBIX
nocienosarenbHocteit  JIHK.  TI'enermueckass  TpaHchopmanus — SKMBOTHBIX — KJIETOK.
Amvmmudukanus ¢parmenroB JIHK ¢ momomipto Merona [P (monmmepasnoil menHoit
peakuuu). TpaHCreHHbIE XMBOTHBIE I LIE€Jeld NPaKTHUECKOW ceJeKIuH. BwineneHue u
ounctka reHomHoil JIHK w3 nyka. ['enermyeckas wmoamdukamms KIETOK 4YeIOBEKa.
Tpancopmanust npoxokeit Saccharomyces cerevisiae mmasmugHoi JIHK. T'enermuecku
moaudunupoBanubie opranu3mMbel (I'MO) u omnenka ux 6e3omacHoctu. Pectpukims JIHK.
Brinenenne pexkomOuHaHTHOro Oenka. depMeHTHl TeHHOW uHkeHepuu. KoHcTpynpoBaHue
PEKOMOMHAHTHBIX JHK. Omnpenenenne HYKJIEOTHUTHOM MOCIEN0BATEIbHOCTH
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(cexBennpoBanue) JIHK. Meroast kionupoBanusi JIHK. BBegenue HOBOro reHa B KIETKY.
BBeneHne reHoB B KJIIETKH MIIEKONTUTAOIUX. [ eHHAs HH)XKEHEPUs PaCTCHUI

4.2. Conep:xxaHue JeKIMii

No O6wem | IlpakTuuec
. /IT Kpartkoe conepxanue nexkuui (axan. Kast
4acoB) | MOJArOTOBKA
1 Beenenne B reHHyio — umkeHeputo.  OcoOeHHOCTH 2 +
reHeTH4ecKoi Monpukanun 6akTepuit
2 OcCHOBHBIC HANPABJICHUS U NEPCHEKTHBBI T€HHOW WHXECHEPUU 9 +
MHUKPOOPIaHU30B
3 TpaHC(bOE)MaL[I/ISI KIIETOK pacteHuid. TpaHCreHHbIE pacTeHUs 5 +
JUIs 1eiell IPaKTHYECKON CeNIeKIIUU
4 | TpancreHHbIE pacTeHUs s PapMaKOJIOTHH 2 +
5 | 'enernueckas TpancopMaliusi >)KUBOTHBIX KJIETOK 2 +
6 | TpaHcreHHble )KUBOTHBIE AJIS LI€JIeH MPAKTUYECKON CEeJIeKIUH 2 +
7 | l'enernueckast Mo (UKAIUS KIETOK YEIOBEKa 2 +
5 'enernyeckun MoauduuupoBanusle opranuzmel (I'MO) wu 2 +
OlIEHKa UX 0€3011aCHOCTH
NUTOI'O: 16 20%
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHI
[IpakTHyeckue 3aHATHS HE IPEAYCMOTPEHBI.
4.4. Conep:kaHue NPAKTHYECKUX 3aHATHH
No O6bem | [IpakTnueck
0 /;1 HanmeHoBaHMS NIPAaKTUYECKUX 3aHATUN (akan. ast
4acoB) | HOJTrOTOBKa
1 | OcHOBBI MOJIEKYJIIPHOM T'€HETUKH 4 +
2 | Beigenenne HyKJIEHHOBBIX KUCIOT 4 +
3 Anamu3 u ucnomws3oBanue ¢parmentos JIHK (JHKoBbix 4 +
MOCJIEI0BATEIHHOCTEN )
4 [Tna3mMuHBle BEKTOpa — CHELUAIbHBbIE YCTPOMCTBA JUIS 4 +
JIOCTaBKHU ¥ KIIOHUPOBAHUS YyKEPOJIHBIX T€HOB
5 @daroBple W KOCMHUIHBIE BEKTOpa H CO3/IaHUE TCHOMHBIX 4 +
O61OIMOTEK
5 ['eHHast JAKTHJIOCKONHUS W TIOJHBIA CHKBEHC (TIPOYTEHUE) 4 +
HYKJICOTHJIHBIX nocnenoBarenbHocTen JJHK
7 Amvmmudukanus pparmentoB JJHK ¢ momompio merona ITLIP 2 +
(monuMepaszHo LIETHOM peakiun)
8 | Beigenenne u ouncrka renomuoi JIHK u3 myka 2 +
9 Tpauncdopmarust  apoxokeit  Saccharomyces — cerevisiae 5 N
mwrazmugHon JITHK
10 | Pectpukuus JJHK 2 +
11 | Beienenue pekoMOMHAHTHOTO OenKa 2 +
NTOI'O: 34 30%




4.5. Buabl U coJep:KaHue CAaMOCTOSTE/IbHOI PadoThl 00y4ar0IIMXCs
4.5.1. Buabl caMoCTOSITe/IbHOM Pad0oThl 00y4aromuxcst

Bunel camoctosTenbHON paboThl 00yJaromuxcs

KomngectBo yacos

[TonroroBka K onpocy Ha NPAKTHUYECKOM 3aHSATUU 10
[ToaroroBka K TeCTUPOBAHUIO 15
CaMOCTOATEIbHOE N3YUYEHHUE OTIEIbHBIX TEM U BOIIPOCOB 42
Hroro 67
4.5.2. Conep:xxaHue caMOCTOSITEIbHOM Pa0d0Thl 00y4al0NIUXCs
11\/?1 HaumeHnoBanue TeM 1 BOIIPOCOB KonuuectBo yacos
1 Beenenne B reHnyw — umxkeHeputo.  OcoOeHHOCTH 1
TeHETHYECKON Monudukanuu OakTepuit
2 OCHOBBI MOJIEKYJISIPHOM T'€HETUKHU 1
3 Brienenue HyKII€MHOBBIX KHUCIIOT 1
4 OcHoBHbIE HamMpaBIeHUS U NEPCIIEKTUBBI TEHHON MH)KEHEPHH 1
MUKPOOPTaHN30B
5 AHnanmu3 u ucnoibs3zoBanue ¢parmenroB JIHK (JIHKosbix 1
10CJIEI0BATENBHOCTEN )
5 Tpanchopmaniusa kneTok pacteHuil. TpaHCT€HHbIE pacTeHUS 1
JUTSL TIEJICH MMPAKTUIECKON CEJICKITHH
7 [InasmuaHble BEKTOpa — CIEHUANbHBIE YCTPONCTBa IS 1
JOCTAaBKH M KIIOHUPOBAHMS Yy>KEPOTHBIX TCHOB
8 @daroBple ¥ KOCMHJHBIE BEKTOpa U CO3JaHHE T€HOMHBIX 1
OonbImoTeK
9 Tpancrennsie pacteHus U1t HapMaKOIOTHU 1
10 I'eHHas NaKTUIOCKOMHA W TOJHBIA CHUKBEHC (IIPOYTEHUE) 1
HYKJICOTHUIHBIX nTocienoBaTenpbHocten JJHK
11 | I'enernueckas TpaHcOpMALUs )KUBOTHBIX KIETOK 1
12 Amvmmndukanus pparmenro JIHK ¢ nomonibio metona I1LIP 1
(monrMepazHoH IeMHON peakium)
13 TpaHcreHHbIe KUBOTHBIE JIJIS LIEJIEH MPAKTUYECKON CEIEKIUU 1
14 | Beinenenue u ounctka renomuoit JIHK u3 nyka 1
15 | I'enernueckas moauduKalys KIETOK YeI0BeKa 1
16 Tpanchopmarust  nposxokein  Saccharomyces — cerevisiae 1
mrasmugaon JJTHK
17 I'enernuecku Monuduuuposanusie opranusmsl (I'MO) u 1
OIIEHKa UX 0€30MacHOCTH
18 | Pectpuxmms JIHK 1
19 | Beizenenune pekoMOMHAHTHOTO OenKa 1
20 | depMeHTH TEHHOW WH)KEHEPUHU S)
21 | KoncrpyupoBanue pekomOuHaHTHbIX JTHK 5
29 Omnpenenenue HYKJICOTHIHON MOCIIE0BATETHHOCTH 5
(cexBenmnpoBanmne) JJHK
23 | Metonas! knonupoBanus JJHK 6
24 | BBeneHre HOBOTO T'eHA B KIIETKY 6
25 | BBeneHne reHoB B KIIETKH MIIEKOIIATAOIIAX 10
26 | 'enHas mH)KEHEpHUS paCTCHUH 10
Hroro 67




5. YueOHo-MeTOoAHYeCKOE 00ecTieueHHe CaMOCTOATEIbHOI PadoThl 00yUaloUIuXcsl Mo
AUCHUILINHE

YyebHOo-MeToanUeckue paszpadboTtku umerorcs B Hayunoit 6ubiamoreke ®I'BOY BO
OxHo-Ypanbckuii 'AY:

1. OcHOBBI TEHHOW WHXXEHEpUH B OHOTEXHOJOTMH [DJIEKTPOHHBIA pecypc]:
METOJMYECKUE YKa3aHUS K MPAKTUYCCKUM 3aHATUSAM JUIS OOYYArOIIMXCS MO HAMPABICHHUIO
noarotoBku: 19.03.01 buorexHonorus, HanpaBiaeHHOCTh [IuimeBas OMOTEXHOIOTHSA, YPOBEHB
BhICIIET0 OOpa3zoBaHus OakanmaBpuat, ¢popma oOydenus: ounas / Coct. M.B. Enuceenkosa,
C.A. JluxBanckas — Tpounk: FOxHo-Ypansckuit 'AY, 2023. — 77 ¢. — Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=8430; http:/nb.sursau.ru:8080/localdocs/ivm/05978.pdf

2. OCHOBBI TEHHOW WHXXCHEpPUU B OHMOTEXHOJIOTHH [DJIEKTPOHHBIN pecypc]|
METOJMYECKHE PEKOMEHIAIMK [0 OpPTaHM3allMl  CAMOCTOSITENLHOW  paboThl s
oOyJaronuxcsi o HarpasieHuto noArotoBku: 19.03.01 buorexHosmorus, HampaBiIeHHOCTh

[TumeBast OWOTEXHOJIOTHS, YPOBEHb BBICIIETO oOpa3oBaHus — OakamaBpuatr, ¢opma
ob6yuenust: ounas / Coctr. M.B. EmmceenkoBa, C.A. JluxBaackas — Tpowunk: IOxHo-
Ypanbckuii Ay, 2023. — 63 c. — Pexum JIOCTYTIA:

https://edu.sursau.ru/course/view.php?id=8430; http:/nb.sursau.ru:8080/localdocs/ivm/05977.pdf

6. DoH/I OLIEHOYHBIX CPEICTB /sl MPOBEIEHUA TPOMEKYTOUHOM aTTecCTAlUU
00y4AIIHUXCS 10 TUCHHUILINHE
Jlst ycTaHOBIIEHUSI COOTBETCTBUSL YPOBHSI MOJTOTOBKH OOYYarOIIMXCsl TPeOOBaHUSIM
®I'OC BO pa3paboran QoH] OIEHOYHBIX CPEJICTB ISl TEKYIIEr0 KOHTPOJIS YCIIEeBAaeMOCTH U
MIPOBEICHUS ITPOMEKYTOYHON aTTECTALMKU O0YYAIOIIMXCS MO0 AUCHUTUTHHE. DOH]T OIIEHOYHBIX
CpeACTB npejcTanieH B [Ipunoxenun.

7. OCHOBHASI M JONOJTHUTE/IbLHAS y4eOHAasl TUTepaTypa, He00X0AUMAas /15l OCBOEHHS
JAUCUUILTHHBI
OcHoBHas U OTIOTHUTENIbHAS yueOHas nuteparypa umeercs B Hayunoit  Oubnuotexe
U DJIEKTPOHHOU MH(OopManmoHHo-00pazoBaTenbHO cpene @PI'BOY BO HOxno-Ypanbckuit
rAY.

OcHoBHas:

1. SfIxynos, T. P. MonekynsipHast OnotrexHosnorus : yaeOHuK aiis By3oB / T. P. SIkymnos,
T. X. ®anzoB. — 3-¢ u3j., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 160 ¢. — ISBN 978-
5-8114-8733-2. — TekcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIMOTEYHasT cucTemMa. —
URL: https://e.lanbook.com/book/179623 (mara oOpamenus: 01.05.2022). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TOJIb30BaTENEH.

3. I'eneruka : yuebnuk mig By3oB / H. M. Makpymun, 1O. B. Ilnyraraps, E. M.
MaxkpymmHa [u ap.] ; moa peaakiueit 1. c.-x. H. [u 1ap.]. — 3-e u3fd., mepepad. U 1om. —
Cankt-IlerepOypr : Jlamp, 2021. — 432 c¢. — ISBN 978-5-8114-8097-5. — Texkcr :
ANIeKTpOHHBIN //  JlaHb : 3JIEKTPOHHO-OUOINOTEYHAS CHCTEMA. — URL:
https://e.lanbook.com/book/177828 (nara obpamenus: 01.05.2022). — Pexxum goctyma: st
aBTOPH3. MTOJIb30BATENEH.

JlomoaHuTeNbHAS JUTEpPaTypa

1. Konpman, SI. Harmsgnas Owoxumus : crpaBounuwk / SI. Komeman, K. -. Pém ;

niepeBoy] ¢ anrmiickoro T. 1. MoconoBoii. — 6-e u3n. — Mocksa : Jlaboparopus 3HaHHIA,
2019. — 514 c. — ISBN 978-5-00101-645-8. — Tekcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/121226 (mata oGparieHus:

01.05.2022). — Pexxum poctyma: it aBTOPH3. MOJIb30BaTEIICH.
2. MumanuH, 0. @. bruorexHoiorus panuoHanbHON MepepadOTKH )KUBOTHOTO CBHIPbS
: yueOHOe mocobue ans By30B / FO. @. Mumanua. — 3-e usja., crep. — Cankr-IlerepOypr :


https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05978.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05977.pdf
https://e.lanbook.com/book/179623
https://e.lanbook.com/book/177828
https://e.lanbook.com/book/121226

Jlanb, 2021. — 720 c¢. — ISBN 978-5-8114-8337-2. — Tekcr : anekTpoHHbIH // JlaHb :
anekTpoHHO-OMbOmnoreunas cucrema. — URL: https://e.lanbook.com/book/175152 (mata
oOpatenusi: 01.05.2022). — Pexxum poctyna: aJig aBTOpU3. [10JIb30BATENEH.

3. [IpombinneHHas OMOTEXHOJIOTHUS : yaeOHOe nmocobue / cocraputenu B. M. besrun
[u mp.]. — Kypck : Kypckas I'CXA, 2017. — 116 c.— Tekcr : snektpoHHsbli // Jlausb :
aneKTpoHHO-OMbOmmoreunas cucrema. — URL: https://e.lanbook.com/book/134849 (mara
obpamienusi: 01.05.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

8. Pecypchl MH(pOpManHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET»,
Heo0X0JuMbIe [JIsl 0CBOEHUSI TN CIUILITMHBI

1. EnunHoe OKHO JocTyma K y4eOHO-METOAMYECKUM pa3paboTkaM https://toypray.pd

. OBC «Jlanb» http://e.lanbook.com

. Yuusepcurerckas oubimoreka ONLINE http://biblioclub.ru

N

w

9. MeToauveckne yKazaHus JJsl 00y4AKOIIUXCS 10 OCBOECHHUIO JUCIHIJIMHBI

YyebHO-MeToanYeckue pa3paboTku umerorcss B Hayunoit 6ubmmoreke ®I'BOY BO
OxHo-Ypanbckuii 'AY:

1. OcHOBbI TEHHON WHXXEHEpUW B OHOTEXHOJOTHH [DJIEKTPOHHBIA pecypc:
METOJMYCCKUE YKa3aHHUS K MPAKTUYCCKUM 3aHATHSAM IS OOYYAIOIIUXCS 10 HAIPABICHHUIO
noarotroBku: 19.03.01 buotexHonorus, HanpaBieHHOCTh [luieBas OMOTEXHONIOTHUS, YPOBEHb
BBICIIETO OOpa3zoBaHus OakanmaBpuaT, ¢popma oOydenus: oynas / Coct. M.B. Enuceenkosa,
C.A. JluxBaackas — Tpowunk: FOxno-Ypansckuii 'AY, 2023. — 77 c. — Pexxum nocryna:
https://edu.sursau.ru/course/view.php?id=8430; http:/nb.sursau.ru:8080/localdocs/ivm/05978.pdf

2. OCHOBBI TEHHOH WHXEHEpPHUH B OHOTEXHOJOTHMH [DJIEKTPOHHBIA pecypc|
METOJMYCCKIE PEKOMEHIAIMM [0 OPraHW3allMll  CAMOCTOSITENLHOW  paboThl IS
oOydaromuxcsi 1mo HampasieHuto noarotoBku: 19.03.01 buotexHomorus, HampaBIeHHOCTh

[TumieBast OWOTEXHOJIOTHS, YPOBEHb BBICIIETO oOOpa3oBaHWsS — OakanaBpuatr, ¢opma
obyuenusi: ounas / Coct. M.B. EmuceenkoBa, C.A. JluxBaiackas — Tpowunk: HOxHO-
Ypanbckuii Ay, 2023. — 63 c. — Pexum JIOCTYTIA:

https://edu.sursau.ru/course/view.php?id=8430; http:/nb.sursau.ru:8080/localdocs/ivm/05977.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble IIPH OCYIIeCTBJICHHH
00pa30BaTeIbHOIO NMpoLecca MO0 JUCHUILIHHE, BKII0Yasi epedYeHb NPOrpaMMHOro
olecrieyeHus: U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii 6ubamnoTeke ¢ TepMUHAIBHBIX CTAHIIMK MTPeIoCTaBIsIeTCs JOCTYN K 0a3zam
JTAHHBIX:

B Hayunoli OubinoTeke ¢ TepMUHAJIBHBIX CTAHIMM MpeaocTaBisieTcs: JOCTYI K 6a3zam
JIAHHBIX:

- TexakcnepT (MH(GOPMAILIMOHHO-CIIPABOYHASI CUCTEMA);

- ONEeKTPOHHBIN KaTtajor HNucturyra BETEPUHAPHOMN MEIUITUHEI -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe obecnieuenue: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel
Legalization GetGenuine; Microsoft OfficeStd 2019 RUS OLP NL Acdmc; Google Chrome;
Mozilla Firefox; Sunexc.bpayszep (Yandex Browser); MOODLE; Kaspersky Endpoint
Security.

11. MaTepuajbHO-TexXHHYecKasi 0a3a, HeoOXoaMMAast /151 OCYILIECTBJICHUS
o0pa30BaTeIbHOIO NMpoecca Mo JUCIUIIHHE
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https://e.lanbook.com/book/175152
https://e.lanbook.com/book/134849
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05978.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/05977.pdf
https://sursau.ru/about/library/contacts.php

YueOHbIe ayANTOPHHU AJsS NPOBeAeHUs] Y4eOHBIX 3aHATHIH, MPeTyCMOTPEHHBIX
NMPOrpamMMoii, OCHaIleHHbIe 000PY/10BAHMEM U TEXHUYECKUMH CpPeACTBAMU 00y4YeHUs

Vyebnas aynuropuss Ne 318 nns mpoBeieHHs y4eOHBIX 3aHSATHUM, OCHAILEHHAS
TEXHUYECKUMHU CPeJICTBaMU O0yUeHUs

VYueOuast aymutopuss Ne 320 nnsi mpoBeAcHHs] YY4€OHBIX 3aHSATHH, OCHAIIICHHAs
TEXHUYECKUMHU CPeJICTBaMU O0yUeHUs

IMomenenus 1l CAaMOCTOSATEILHOI PadoThHI 00y4AKOIMXCS

[Tomemenue Ne 420 nmius camMOCTOSATEIBHOM PabOThI, OCHAIIEHHOE KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTH MHTEpHET U IOCTYNnoM B DIEKTPOHHYIO
obpazoBarenbhyto cpeny PI'bOY BO HOxno-Ypanbckuii [AY

Ilepeyenb 000py10BaHNS U TEXHHYECKHX CPEICTB 00y4eHHUs

HoytOyk e-Mashines E 732 Z, xommnekt myastumenua (mpoektop Acer X1210K,
npoeKUMoHHbI 3kpan ApolLLo-T), pH-merp-150 MU, BonsHas GaHs KOMOMHHMpOBaHHAs
nabopatopHas LB-162, HaGop TepMOMETpOB, IUIMTKA OJJICKTpHYECKas JabopaToOpHas C
3aKPBITON CIIUPAIBIO JUIS IECOYHOM 0aHU, YIeOHO-HATIISTHBIC TOCOOUSI.
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IMPUJIOKEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH U TTPOBEJCHUS MPOMEKYTOYHON aTTeCTalluN
o0yyJaronuxcs
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COJEPKAHHUE

KoMmmneTeHnmn W WX WHAUKATOPBI, (OpMHpyEeMble B TIPOIECCE OCBOCHUS
JUCIUTIAHBI

[Toxazarenu, KpuTEepUM W IIKAJIa OICHUBAHUS WHIUKATOPOB JIOCTHIKCHHUS
c(hOpMUPOBAHHOCTH

XYY 08 (S L3511 0, XN

TunoBble KOHTPOJIbHBIC 3a/laHUsl H (MJIU) WHBIC MaTEpHAJbl, HEOOXOAUMBIC st
OLICHKM 3HAHWM, yMEHWUW, HAaBBIKOB U (WIM) OMNbITA JEATEIBHOCTH,
XapaKTepU3YIOMHX CHOPMUPOBAHHOCTh KOMIIETEHIIMH B TPOIECCE OCBOCHUS
JUCIUIUIAHBL..

Meronudyeckue MaTepuaibl, ONPEICNISIONINe MPOIEIyphl OLICHWBAHUS 3HAHUH,
YMEHHMH, HaBBIKOB U (WJIM) ONBITa JEATEIbHOCTH, XapaKTePU3YIOLIUX
c(hOpMUPOBAHHOCTH KOMIIETEH-

OneHouHbIE CPENICTBA AJIs IPOBEACHUS TEKYLIETO KOHTPOJI YCIIEBAEMOCTH B
IPOLECCE MPAKTUUECKON MOMTOTOBKH .. ....eetemveeeiiiiiitisresieesiessesseesresnesiee e
4.1.1 Onpoc Ha MPAKTUYUECKOM 3AHITHH ... .eneentenneeneennteneenieaneennennnns
4.1.2 TECTHPOBAHIIEC .. .vveneentteneeniiinseaseresseeeieeneeaseessseesseessseeseesssesssaens
4.2 Tlpouenypsl W OIICHOYHBIC CpEICTBA MJIsi IMPOBEACHUS TMPOMEKYTOUHOH
Il N N o 21 1107 OO TP U PP PP PP

4.1

A2 1 DKBAMEH ..ottt e e e e e e e
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1. KomneTreHu ¥ UX HHAUKATOPHI, (POPMHUPYeMbIe B Npolecce OCBOCHUS JUCIUILINHBI
OIIK — 4 Crioco6eH mpoeKTHUPOBATh OT/ICIbHBIC JIEMEHTHl TEXHUYECKUX U TEXHOJIOTUYECKUX

CHCTEM,

TEXHUYECKHX OOBEKTOB,

TCXHOJIOTHYCCKHUX IIPOLECCOB OMOTEXHOJIOTHYECKOTO

IMPON3BOJACTBA HA OCHOBC ITPUMCHCHUA 0a30BBIX HMHXCHCPHBIX U TCXHOJIOTHYCCKHUX 3HaHHUH

HaumenoBanue

®opmupyemsie 3YH
Kon n OLICHOYHBIX CPEJICTB
HalMEHOBaHUE ITpome
UH/IMKAaTOpa KYTOUH
JOCTH)KEHUS 3HaHUS YMEHHUS HaBBIKH Texyuwas ast
aTTecTauus
KOMITETEHIHH arTecTa
st
Na-2 OIIK-4 | Obyuatomii | OGyvaromuiic | OOyvaromuiicss | YCTHBIN OK3aMeH
IIpoexTupyer JIOJDKEH 3HATh | 5 JOJDKEH | JI0JIKEH olnpoc  Ha
OTJeNbHBIC CyTh U | YMETh BJIAJICTh MpaKTU4ecC
3JIEMEHTBI 3aKOHOMEPHO | POEKTUPOBAT | HABBIKAMU KOM
TEXHUYECKUX U | CTH b OTJEJbHBIC | IPOCKTUPOBAHU | 3aHSITHUH,
TEXHOJIOTUYECKU | IIPOEKTUPOBA | SJIEMEHTHI 1 OTHEJIbHBIX | TECTUPOBA
X CHCTEM, | HUSA TEXHUYECKUX | HJIEMEHTOB HHE,
TEXHUYECKHUX OTJEJIbHBIX u TEXHUYECKUX M | KOHTPOJIb
00BEKTOB, HIIEMEHTOB TEXHOJIOTUYEC | TEXHOJIOTUYECK | IO pasaeiy
TEXHOJIOTUYECKU | TEXHUUYECKUX | KMX CHCTeM, | UX CHCTEM,
X IPOIIECCOB | U TEXHUYECKUX | TEXHUYECKHX
OMOTEXHOJIOTHYE | TEXHOJIOTHYEC | OOBEKTOB, 00BEKTOB,
CKOTO KAX CHCTEM, | TEXHOJIOTHYEC | TEXHOJIOTHMYECK
IIPOM3BO/ICTBA HA | TEXHUYECKUX | KUX UX TPOLECCOB
OCHOBE 00BEKTOB, IIPOLIECCOB OMOTEXHOJIOTHY
IIPUMEHEHHUSI TEXHOJIOTUYEC | OMOTEXHOJIOIU | €CKOTrO
0a30BbIX KHX YECKOro IIPOU3BOJICTBA
MH)KEHEPHBIX IPOLIECCOB IPOM3BOJICTBA | Ha OCHOBE
3HaHUH OMOTEXHOJIOT | Ha OCHOBE | IPUMEHEHUS
HUYECKOT0 OpUMEHEeHHsT | 0a30BbIX
MPOU3BOJICTBA | 0A30BBIX 3HAHUU o
Ha OCHOBE | 3HAHWUI 10 | TCHHOU
NpUMEHEHHUs | TEHHOH WH)KEHEPUHN
0a30BBIX WHXEHEPUHU (b1.0.29-H.1)
3HaHUM no | (b1.0.29-V.1)
TE€HHOM
WH)KEHEPUHU
(b1.0.29-3.1)
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2. Iloka3aTesin, KpUTEPUH M IIKAJA OLEHUBAHHUS HHIMKATOPOB A0CTHKEHUS
KOMIIETECHIU
NJ-2 OIIK-4 IIpoekTUpy€eT OTAENIbHbIE 3JIEMEHThl TEXHUUECKUX U TEXHOJIIOTUYECKUX CUCTEM,
TEXHUYECKUX OOBEKTOB, TEXHOJIOTMYECKUX MPOLECCOB OMOTEXHOJIOIMYECKOIO IPOU3BOJICTBA
Ha OCHOBE MPUMEHEHUs1 0a30BbIX HHXCHEPHBIX 3HAHUI

ITokaszarenu Kputepuu u mikana olleHUBaHUS PE3YJIbTATOB 00YyUEHUS 1O JUCLUILIMHE
OLICHUBAHWA HenocraTtouHsl . . .
(®opmupyembIe M JlocTaTounbli Cpennnit Bricokuii
3VH) YPOBCHD YPOBEHbB YPOBEHb YPOBEHB
Oo6yuarommiics | OOy4arommiics | OOyqaronuiics OO6yuarommiics
HE 3HAeT CyTh | c1abo0  3HAeT | 3HaeT CyTb W | 3Ha€T CyTb U
u CyTh U | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
3aKOHOMEPHOC | 3aKOHOMEPHOC | MPOEKTHUPOBAHUS MIPOCKTHPOBAHHUS
TH TH OTACIBHBIX OTACIBHBIX
MPOSKTUPOBAH | IMPOCKTUPOBAH | SJIEMCHTOB 3JIEMCHTOB
U OTACNHBHBIX | U OTHACIBHBIX | TCXHUUCCKHUX U | TCXHUYCCKUX |
3JIEMECHTOB 3JIEMCHTOB TEXHOJOTMYECKUX | TEXHOJIOTHYECKHX
TEXHMYECKHUX M | TEXHUYECKUX U | CUCTEM, CHCTEM,
TEXHOJIOTMYEC | TEXHOJIOTHYEC | TEXHUYCCKHUX TEXHHYECKUX
KHX  CHCTEM, | KHX  CHCTEM, | OOBEKTOB, 00BEKTOB,
TEXHHYECKUX TEXHHYECKUX TEXHOJOTHYECKUX | TEXHOJIOTHYECKHX
b1.0.29-3.1 00BEKTOB, 00BEKTOB, MPOIIECCOB MIPOIIECCOB
TEXHOJIOTHYEC | TCXHOJOTHYEeC | OMOTEXHOJIOTHYECK | OMOTEXHOIOTHYEC
KHX TPOIECCOB | KMX MPOIECCOB | OO0 IMPOU3BOJICTBA | KOTO
OMOTEXHOJIOTH | OMOTEXHOJIOTH | Ha OCHOBE | TPOU3BOJICTBA HA
YECKOro YECKOro IPUMEHCHUS OCHOBE
MIPOU3BOJICTBA | IIPOM3BOJACTBA | 0A30BBIX  3HAHWUH | IPUMECHCHUS
Ha OCHOBE | Ha OCHOBE | IO TCHHOM | 0a30BBIX 3HAHHM
IPUMCHCHHUS MIPUMCHCHHUS WH)XCHEPUU ¢ | mo TCHHOMU
0a30BBIX 0a30BBIX HE3HAYUTENbHBIMU | UHXKEHEPUHU c
3HAHUM 10 | 3HAHUI o | omuoOKamMu u | TpedyeMon
TEHHOU TCHHOU OTACIbHBIMU CTEIICHBIO
WHXXCHEPUHU WHXCHEPUU npoOeaMu IMOJIHOTHI u
TOYHOCTH
OOGyuarommiics | OOyuarommiicss | OOyvaronuiics OO6yuarommmiics
HE ymeer | cnabo  yMmeer | ymeer yMeeT
MPOSKTHPOBAT | TIPOSKTUPOBAT | MPOCKTHPOBATH MIPOCKTHPOBATH
b OTHCIbHBIC | b  OTICIbHBIC | OTJEIbHBIC OT/CIbHBIC
3JIEMEHTEI 2JIEMEHTEI 9JIEMEHTBI 9JIEMEHTBI
TEXHMYECKHUX M | TEXHUYECKUX U | TCXHUUYCCKUX U | TCXHUYCCKUX  H
TEXHOJIOTHYEC | TEXHOJIOTHYEC | TEXHOJIOTUYECKUX | TEXHOJOTHUYECKUX
KHUX  CHCTEM, | KHX  CHCTEM, | CHCTEM, CHCTEM,
51.0.29-V 1 TEXHHYECKUX TEXHHYECKUX TEXHHYECKUX TEXHHYECKUX
ST 00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
TEXHOJIOTMYEC | TEXHOJIOTHYEC | TEXHOJIOTHYECKUX | TEXHOJOTHMYECKUX
KHX MPOLECCOB | KUX MPOLECCOB | MPOLECCOB MPOIIECCOB
OHMOTEXHOJIOTH | OMOTEXHOJOTH | OMOTEXHOJIOTHUECK | OMOTEXHOIOTHYEC
YeCKOI0 YECKOI0 Oro TMpPOM3BOJCTBA | KOTO
MPOM3BOJICTBA | MMPOM3BOJICTBA | HA OCHOBE | TPOM3BOJICTBA HA
Ha OCHOBE | Ha OCHOBE | IPUMEHEHUS OCHOBE
MIPUMCHCHHUS MIPUMCHCHHUS 0a30BBIX  3HAHWH | MPUMEHCHHUS
0a30BBIX 0a30BBIX 1o FeHHOU | 0a30BBIX 3HAHMM
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3HAHUU M0 | 3HAaHUI 10 | UH)KEHEPUU c | mo TE€HHOU
TE€HHOM TEeHHOM HE3HAYUTENIbHBIMUA | UHKEHEPUU
WH)XCHEPUHU WHXXCHEPUU 3aTPYyTHCHUSIMU
Oo6yuarommiics | O6y4uaromuiics | OOyuaromuiics OO0yygarormmiicst
HE BlIajZieeT | ¢1a00 BiajeeT | BIageeT HaBBIKAMH | CBOOOIHO
HaBBIKAMH HaBBEIKAMH MIPOEKTUPOBAHUS BJaJIeeT
MPOEKTUPOBAH | MPOCKTUPOBAH | OTIEIbHBIX HaBBIKAMH
WS OTJCIBbHBIX | M OTACIBHBIX | 3JICMCHTOB MIPOCKTUPOBAHUS
3JIEMEHTOB 3JIEMEHTOB TEXHHYCSCKHUX U | OTACIBHBIX
TEXHUYCCKHUX U | TCXHUYCCKUX U | TEXHOJOTHYECCKUX | DJIEMECHTOB
TEXHOJIOTHYEC | TEXHOJIOTHYEC | CHUCTEM, TEXHHYSCKHX H
KHUX  CHCTEM, | KNX  CHCTEM, | TEXHHYCCKUX TEXHOJOTHYCCKUX
TEXHHYSCKHUX TEXHHYCCKHUX 00BEKTOB, CHCTEM,
51.0.29-H.1 00BEKTOB, 00BEKTOB, TEXHOJIOTHYCCKUX | TCXHUUCCKHX
e TEXHOJIOTUYEC | TEXHOJOTUYEC | MPOIECCOB 00BEKTOB,
KHX TIPOLIECCOB | KUX MPOIECCOB | OMOTEXHOIOTUYECK | TEXHOIOTHUECKUX
OMOTEXHOJIOTH | OMOTEXHOJIOTH | OO0 TPOM3BOJICTBA | IIPOIIECCOB
YECKOTO YECKOTO Ha OCHOBE | OMOTEXHOJIOTHYEC
MPOU3BOACTBA | MPOU3BOJCTBA | MPUMEHECHUS KOT'O
Ha OCHOBE | Ha OCHOBE | 0a30BBIX  3HAHUU | MPOU3BOJICTBA Ha
MIPUMEHEHUSI MIPUMEHEHUSI I10 I'eHHOM | OCHOBE
0a30BBIX 0a30BEIX WHXEHEPUH C | IpUMEHEHHUs
3HAHUU 10 | 3HAHUM 10 | HeOOJBIINMHU 0a30BBIX 3HAHUM
TE€HHOM TE€HHOM 3aTPyIHECHUAMU o TE€HHOMN
WHXXCHEPUH WHXXCHEPUH WHXXEHEPUU

3. TunoBble KOHTPOJILHBbIE 321aHNsl M (WJIH) MHbIE MATEPHAJIbI, HEOOXOANMMbIE J1JIs1
OLICHKHU 3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, C(POPMUPOBAHHBIX B
npouecce 0CBOEHHs JUCHUIIIHHBI
TumnoBble KOHTPOJIbHBIC 3aJaHUSI M MaTepuaibl, HECOOXOJUMBIC NJisi OLICHKW 3HAHUU,

YMEHUH 1 HaBBIKOB, COAEPIKATCS B YUeOHO-METOINYECKUX pa3paboTKax, MIPUBEICHHBIX HIDKE.

1. OcHOBBI TEHHOW WHXXCHEpUU B OHOTEXHOJIOTHMH [DIJIEKTPOHHBIM pecypc]:
METOAMYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHAM Ul OOydYaroIIMXCsl 10 HalpaBJICHUIO
noarotroBku: 19.03.01 buoTtexHonorus, HanpaBieHHOCTh [IuieBas OMOTEXHOIOTHUS, YPOBEHD
BhICIIEro oOpa3zoBaHus OakanaBpuaT, ¢popma oOydenus: oynas / Coct. M.B. Enuceenkosa,
C.A. JluxBaackas — Tpowmuk: HOxHo-Ypansckuii ['AY, 2023. — 77 ¢. — Pexxum mocryma:
https://edu.sursau.ru/course/view.php?id=8430; http://nb.sursau.ru:8080/localdocs/ivm/05978.pdf

2. OcCHOBBI TEHHOM WHXEHEpUM B OWOTEXHOJOTHUU [DIEKTPOHHBIA pecypc|
METOAAMYECKHE PEKOMEHJAlUMU [0 OpraHu3allid  CaMOCTOSATENIbHOW  paboTel  Juis
oOyyJaronuxcsi o HarpasieHuto noarotoBku: 19.03.01 buorexHomorus, HanpaBlIeHHOCTh
[TumeBas OMOTEXHONOTHUs, YPOBEHb BbICIIEr0 o0Opa3oBaHMs — OakanaBpuar, Qopma
oOyuenus: ounas / Coct. M.B. EmuceenkoBa, C.A. JluxBaiackas — Tpowunk: HOxHO-
Vpanbckuii TI'AY, 2023. - 63 c. - Pexum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=8430; http://nb.sursau.ru:8080/localdocs/ivm/05977.pdf

4. MeToauyeckne MaTepHaJIbl, ONpelessolue Npouea1ypbl OLleHMBAHUSA 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapPaKTePU3y0IINX
copMHUPOBAHHOCTH KOMIIETEH Ui

B nanHomM paszgene  MeTOAMYECKHME Marepuaibl, ONPEACNSIONIMEe MPOLEeaAYypbl
OLICHUBAHUS 3HaHI/II\/'I, YMCHHﬁ, HABBIKOB U (I/IJ'II/I) OIIbITa ACATCIBbHOCTH, 110 JHCHUIIIINHC
«Opranuyeckast XUMus», TPUBEACHbl MIPUMEHUTENIBHO K KaKIOMY U3 HCIOJIb3YEMbIX BUIOB
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOUYHON aTTECTAIUNA 00YJarOIUXCsl.
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4.1. OneHoYHbIE CPeACTBA VISl MPOBEEHUS TEKYLIEro KOHTPOJIsl YCIIeBaeMOCTH

4.1.1 Onpoc Ha MPAKTUYECKOM 3aHATUH
OTBeT HAa MNPAKTUYECKOM 3aHSITHUU HCIONB3YETCS JUIsl OLICHKHM KayecTBa OCBOEHUS
00ydJarouMcss OCHOBHOM Mpo¢hecCHOHATBHOM 00pa30BaTeIbHONW MPOTrPaMMBI 110 OTIEIbHBIM
BOIPOCaM W/WJIM TeMaM TUCIMIUIMHBL. BONpPOCHl AT yCTHOTO ompoca (CM. METOIUYECK YO
pa3paboTky. 1. OCHOBBI T€HHOW HWHI)KEHEPHUH B OMOTEXHOJIOTHH [DJIEKTPOHHBIM pecypc:
METOJIMYECKUE YKa3aHUS K MPAKTUYCCKUM 3aHSATUSM I OOYYAIOIIUXCS IO HAIMPaBICHUIO
noarotoBku: 19.03.01 buorexHonorus, HampaBiaeHHOCTh [IuieBas OMOTEXHOIOTHs, YPOBEHB
BhICIIET0 OOpa3zoBaHus OakanmaBpuaT, ¢popma oOydenus: oynas / Coct. M.B. Enuceenkosa,
C.A. JluxBanckas — Tpounk: FOxHo-Ypansckuit 'AY, 2023. — 77 ¢. — Pexxum nmocryma:
https://edu.sursau.ru/course/view.php?id=8430; http://nb.sursau.ru:8080/localdocs/ivm/05978.pdf;
OCHOBBI TCHHOM WH)XCHEPUM B OMOTEXHOJIOTHH [DJIEKTPOHHBIM pecypc| : METOAMYECKHE
PEKOMEHJAIMKU 10 OpraHu3allid CaMOCTOSATEIbHOW paboThl Ui OOy4Yaroummxcs IIo
HanpasieHuto noAroroBku: 19.03.01 buorexnonorus, HampaBieHHOCTh IluiieBas
OMOTEXHOJIOTHSI, YPOBEHb BBICIIIEr0 00pa3oBaHus — OakagaBpuat, Ghopma oOydeHHs: ouHast /
Coct. M.B. EnuceenkoBa, C.A. JluxBanckas — Tpounk: FOxuo-Ypansckuii 'AY, 2023. — 63
c. — Pexum JOCTyIa: https://edu.sursau.ru/course/view.php?id=8430;
http://nb.sursau.ru:8080/localdocs/ivm/05977.pdf) 3apaHee COOOMIAOTCS 00YUAOIIUMCS.
OTBeT OIICHUBAETCA OIICHKOW «OTJIIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIBHO» WU
«HEYHOBIETBOPUTEIHHOY.

OueHoYHbIE CpeCcTBa

THUIOBblE KOHTPONBHBIE 3a1aHus M (MJIM) MHbIE MaTepuaisl, | KO M HAUMEHOBAHUE
Ne | HeoGxommMble U OLEHKN 3HAHMA, YMEHUH, HaBBIKOB U (HJTH) HMHAWKATOpa

OIbITa ICATEIBHOCTH, XapaKTePU3YIOIUX C(HOPMHUPOBAHHOCTh KOMITCTCHINH

KOMIETEHIMH B IIPOLIECCE OCBOCHUS IUCHHUIIIINHBI

Tema 1. OCHOBBI MOJEKYASIPHOM T€HETUKU

1. Yro u3ydaer reHHas MHKEHepHs?

2. Ha cTbIke KakuX HayK BO3HHUKJIA T€HHAs] MHKEHEepUs? Na-2 OIIK-4

3. Pacckaxure Kparko HCTOpUI0O BO3HUKHOBeHUs U | [Ipoextupyer

CTaHOBJICHUS TEHHOW NHXCHEPUU KaK HAayKU OTJIEIbHBIE DIJIEMEHTBI

4. JlaiiTe onpeneseHue MOJICKYIIIPHON T€HETHKE TEXHUYECKUX u

5. llonsitue IHK, ee cTpoenue u cocras TEXHOJIOTUYECKUX

6. Chopmynupyiite yeTbipe mpaBuia Yapradda CHUCTEM, TEXHHUYECKHUX
1 7. Onummre ¢pynkuuun PHK 00BEKTOB,

8. JlaifTe ompesesieHne MOHATHIO TPAHCKPUITIIHS. TEXHOJOTHYECKUX

9. Oxapakrepu3yiTe Npolecc TPaHCIALHNH. IIPOLIECCOB

10. TlepeuncianTe aMUHOKHUCIIOTHI, CXOZSIINE B COCTAB OEJIKOB. | OMOTEXHOJIOTHYECKOI0

11. aiiTe onpeneneHne NOHATUIO TEHETUYECKNI KOJ. IIPOU3BOJICTBA Ha

12. TloHsATHE O TPUIJIETHOCTH F€HETUYECKOTO KOJA. OCHOBE IPUMEHEHUs

13. JlaiiT onpenieneHue MOHITHIO TEH. 0a30BbIX MHKEHEPHBIX

14. Ilonsitue o pemnukauuun Mosekynasl JIHK. Ilpunnun | 3Hanuit

KOMITJIEMEHTAPHOCTH.

15. TToHsiTHE O KOJTOHE, CTON — KOJOHE. BBIPOXKIEHHOCTH KO/Ia

Tema 2. Boiaenenue HyKJIEMHOBBIX KUCIIOT Na-2 OIIK-4

1. XapakTtepucTtika GepMEeHTOB PECTPUKIIUU — PECTPUKTA3. IIpoexTupyer

2. IlonsTHe 0 «pa3pe3aHUun» U «CIIMBAHUM) T€HOB. OTJIEIbHBIE DJIEMEHTHI
2 3. IlpuHUMI 1EUCTBUSA PECTPUKTAS. TEeXHUYECKNX "

4. TlonsiTHe O «INIKHUX» U POBHBIX (TYIBIX) KOHIIAX OOPHIBKOB | TEXHOJIOTHUECKUX

JIHK CUCTEM, TEXHHUYECKHUX

5. ®yHkmK pecTpukTassl ECOR 00BEKTOB,
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6. IlpuBenuTte mnpumepy IOPYrMX PECTPYKTa3, € MOMOIIbIO
KOTOPBIX ~ HMHXXEHEPHl  KOHCTPYHPYIOT  pa3HOOOpa3HbIe
rubpunnbie JJTHK

7. loustue o pekomOonHanTHBHIX JTHK
8. dynknuu pepmentoB JIHK-nmuras

TEXHOJOTUYECKUX
IPOLIECCOB
OMOTEXHOJIOTNYEeCKOTO
IPOM3BOICTBA Ha
OCHOBE IPUMEHEHHUS
0a30BBIX WHKEHEPHBIX
3HAaHUU

Tema 3. Anammu3 u wucnonb3oBanue ¢parmentoB JIHK
(JIHKoBBIX mOCIeI0BaTeIbHOCTEH)

1. Tloscuute, Kak OCYIIECTBISIOTCS
dbparmenramu JJHK

2. [Mosicaute cyTh MeTO/1a ANEKTPOodope3a B arapo3HOM rejie
3. [IpuHnun neicTBUS SAEKTPOPOPETUIECKON KaMephbl

4. Ha3nauenue Kpacureis 3STUIUyM Opomuia

5. IlonsTHe 00 3nexkTpodoperpamme

6. ITomydenue snexrpodoperuueckux crexrpos JJHK Ha reme
7. Pa3nenenue u BbIJENEHUE PECTPUKLIMUOHHBIX (ParMeHTOB
JHK w3 rens

8. Cytb MeTona Cay3epH-010T TuOpuan3aluu

9. [lonsiTHE O PECTPUKIIMOHHBIX KapTax

10.XapaktepucTika METOIOB UACHTU(DUKAIIMM TEHOB U
pecTpukiroHHbIX ¢pparmenToB JJHK

11. ITonsitue o nenarypauuu JHK

12. TloHsATHE O TEHETUYECKOM KapTHPOBAHUU

13. Jaiite omnpeneneHUe TMOHATHIO HUTPOIEIUTIOI03HOM
(nneHkn) MmeMOpaHsbl

14. ITonsitue o pagnoaktuBHo MmedyeHHOM JIHKoBOM 30H7€E

MaHUIlyJidaquu C

nJI-2 OIIK-4
IIpoextupyer
OTACIBHBIC AJIEMEHTHI
TEXHHYECKUX u
TEXHOJIOTHYECKHUX
CHUCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJOTHYECKUX
MIPOIIECCOB
OMOTEXHOJIOTHYECKOTO
MIPOM3BO/ICTBA Ha
OCHOBE TIPUMCHCHUS
0a30BbIX WHKEHEPHBIX
3HAHUI

Tema 4. IlnmazMujHble BEKTOpa — CIELMAJIbHBIE YCTPONCTBA
JUISL JOCTaBKU Y KJIOHUPOBAHUS 4y>KEPOJHBIX T'€HOB

1. depmeHTbHI, HCHONIB3YEMbIE B TE€HHOM WHXEHEPUU —
PECTPUKTA3BI U JINTA3bI

2. llonstne BekTtopa. IIpuMeHeHHE BEKTOpPOB B TE€HHOU
VUHXCHEPUU

3. Jaiite ompeneneHue TOHSATUIO TIUIA3MHJIBI.
IIa3MUJL

4. MexaHu3M JEUCTBUSA IIIIa3MUL]

5. IIpumenenne xonbueBbIx MoaeKkyn JJHK

6. [Tonsitue o uyxeponnoit JJHK

7. CylIHOCTh CaMOCTOATEIbHON PETUINKALINN

8. Ompenenenue kinonupoBanus. CyTb MeTO/A

9. laiite onpeneneHue MOHATUS IKCIIPECCUU TEHOB
10. Bekrtopet pSC101, pBR322, pUCI8, lacZ u npyrue
BEKTOPBI, UCIIOJIb3YEMbIE B KJIOHUPOBAHNUN

11. ITonsATHE O MOTUIMHKEPE

12. JaiiTe ompeneneHue MOHATUIO Y4aCTOK MHO)KECTBEHHOTO
KJIOHUPOBAHUS

13. ®ynkuuu pepmenTa B-rajakro3ugaza

14. [Ipumenenue crenuaibHoro cyocrpara X-Gal

15. Onpenenenust: ¢aru, BUPYCbl, KOCMU/bI, PELUMHEHTHBIN
OpraHu3M, TpaHC(HOPMUPOBAHHBIE OPTaHU3MBbI, PETOPTEPHbIE
TEHbI

[Ipumepsr

nJI-2 OIIK-4
IIpoexTupyer
OTACIbHEIC DJIEMEHTHI
TEXHHYECKUX u
TEXHOJOTHYECKHX
CHCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJOTMYECKHUX
MIPOIIECCOB
OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA Ha
OCHOBE TIPUMEHCHUS

0a30BBIX WHKEHEPHBIX
3HAHUI
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Tema 5. daroBele U KOCMHIHBIE BEKTOpa U CO3JaHHE
TeHOMHBIX OMOINOTEK

. [loHsiTHe 0 XUMEpHBIX MIa3MUIaX

. [Ipumenenue mrammoB ¢ara A

. Henrpansuas yacts JIHK dara A

. CyTb sIBJICHUS TU30TCHUU

. Kinonuposanue B (are A

. [onsiTHE 0 KOCMUAX U UX IPUMEHEHUU B KIIOHUPOBAHHUH

. [IpencraBnenue 00 ori-mocieq0BaTeIbHOCTH

. Ilonsitue o Mapkepe Jisi CeNEKIMU (CEIEKTUBHBIA MapKep),
CEJICKIIMOHHBIN MapkEp amp”

9. [IlpeacraBienne O TEHHBIX
O6ubIroTeKax

10. ITonsitue o cymmapuoi JIHK oprannzma

11. Mexanu3mbl TpanchopManuu OakTepuid

12. IlpencraBnenue o HaOOpe KIOHOB OAKTEPH U THOPHIHBIX
¢aros

13. T'enomHuast OGubnHoTEeKa IPO30GMIBI U OMOIMOTEKH BCEX
renoB E. Coli.

14. IIpencrasnenue o k/IHKoBbix 30H12X

15. [lonsTre o mocienoBarenbHOCTH poly(A)

16. I[aﬁTe OIIpCJICHUC IIOHATHIO KOMIUZICMCHTAapHasa ULICIIb
JIHK, xJHK (cDNA)

01NN B W —

OaHKaXx ©W TEHOMHBIX

na-2 OIIK-4
[IpoekTupyer
OT/ICJIbHBIC 3JIEMEHTHI
TEXHUUYECKUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHUYECKHX
00BEKTOB,
TEXHOJOTUYECKHIX
IIPOLIECCOB
OMOTEXHOJIOTMYECKOTO
MIPOU3BO/ICTBA Ha
OCHOBE IPUMEHEHUs

0a30BbIX MHKEHEPHBIX
3HaHUM

Tema 6. IeHHas JakTWIOCKONMS U TIOJHBIA CHKBEHC
(mpouTeHue) HyKIEOTHAHBIX nocnenoBarenabHocTei JTHK

1. IlpeacraBnenne o wmunucaresuutHon JIHK wu crporoit
IIOCJIEZIOBATENILHOCTH U3 13 HYKIIEOTHI0B
2. [Tonsatue 0 TaHJIEMHO
IIOCJIEZI0BATENILHOCTSX

3. I'eHHas JaKTUIOCKOMIUS

4. Naiite onpeaenenue nousaturo uarepnpuHt JHK

5. UYro Takoe runepBapuadebHble  MHUHHUCATEITUTHI?
Oxapakrepusyiite  ydyactku  MuHucaresumtHon — JIHK,
OTJIMYAIOLIUECS TI0 JUIMHE

6. Onummre MeTo/bl cukBeHHpoBaHus ¢pparmentos JTHK

7. XapaKkTepucTuKa METO/A OIpeACICHUS
nocnenoBarensbHoctn JJTHK

8. IIpencrasnenue o0 snonranuu JJHK

9. ®epmenTts! IHK-nionmmepasbl 1 UX GyHKIMU

10. HMaiite ompenenenue nousaturo cukseHuposanue JIHK 1o
Makcamy-I'unbepty

11. Ilpenapar meuenoit JIHK, HaOop MeuyeHbIX (pparMeHTOB

12. Bo3MoxxHOCTH «UTCHUS HYKJIEOTHTHOU
nocnenoBarenbHocTH JJTHK

IOBTOPAIOIINXCA

na-2
[IpoekTupyer
OTZEJIbHBIC JJIEMEHTHI
TEXHUYECKHUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHHUYECKHUX
00BEKTOB,
TEXHOJIOTMYECKUX
IIPOLIECCOB
OMOTEXHOJIOTMYECKOTO
IIPOU3BOJICTBA Ha
OCHOBE IIPUMECHEHUSA
0a30BbIX MHKEHEPHBIX
3HAHUU

OIIK-4
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Tema 7. Ammmudukanus dparmentroB JJHK ¢ momompro
metona [P (monumepasHoit LieMHON peaKIim)

1. [Tonsatue o punrepnpunte JHK

2. MexaHu3M U CyIIHOCTb IOJMMEPA3HOM LIEMHON peaKIuu
[TLIP

. Illpumenenune 1P

. [IpencraBnenue o amrnupukanuu

. Onpenenenue npaimepoB 20-30 HYKICOTHIOB

. Ucnonb3oBanue Tag-nonrumepaszbl

. [IpuMeHeHne OMUroHyKJICOTHUTHBIX 3aTPABOK

. Onpenenenne JJHK-marpuist

. IlpencraBnenue o 3 -KOHIBI ITpaiiMepoB

10. IIpouecc nenarypauuu JJHK

11. Cytb nporecca rubpuan3auu npaiMepoB

12. IToHsiTHe 0 Tpoliecce MoJMMEepU3 LU

13. [Ipumenenue Thermus aquaticus B reHHOM HH)XEHEPUHU
14. JlaiiTe onpeneneHue nmoHatusaM amruiddukarop u [11[P-
aMIUTUQUKATHST

15. Ilpumenenue [P TexHonoruit B MeAUIIMHE ¥ TEHHOMN
WHXCHEPUHI

O 00O L B~ W

na-2 OIIK-4
[IpoekTupyer
OT/ICJIbHBIC 3JIEMEHTHI
TEXHUYECKUX u
TEXHOJIOTHYECKUX
CUCTEM, TEXHUYECKHX
00BEKTOB,
TEXHOJOTUYECKHUX
IIPOLIECCOB
OMOTEXHOIOTMYECKOTO
MIPOU3BOJICTBA Ha
OCHOBE IPUMEHEHUs

0a30BBIX WHKEHEPHBIX
3HaHUI

Tema 8. Beigenenue u ounctka renomsout JJHK u3 nyka

1. OnumuTe NOPUHLMIBI IOJIyd4eHUs OEIKOB C 3apaHee
3aJJaHHBIMH CBOMCTBAMHU

2. Oxapakrepu3yiiTe OHOJOTHYECKYIO pPOJb HYKJICHHOBBIX
KHCJIOT

3. MoHOMEpbI HYKJIEUHOBBIX KUCIJIOT, UX CTPOECHUE

4. Hykneorupl, Bxoasume B coctaB JIHK u PHK

5. Omnummre caxapa, BXOJAIIUME B COCTaB HYKJIEHHOBBIX
KHCIIOT

6. Onumurte meross! Beinenenus JJHK u3 kinetox

7. Kakum o0pa3oM B JaHHOW METOJHMKE OCYLIECTBISAETCS
ounctka reHoMHoi JIHK pacrenus?

8. Onummre HUCTOpUIO NEepBOro BblAeneHus reHomHon JJHK
(KTO, KOTJa U KaK 3TO cJiesan)

9. Meroan omeHku kadectBa JHK mocne Bwimenenus u
OYMCTKHU

10. Yro npencTaBisroT co00i mIa3MuIbI?

11. Ha yem ocHOBaHBI METOJbI pa3fieeHUs] XPOMOCOMHON U
masmunon JIHK B kiierke?

12. KakoB mnpuHIUI IIEJOYHOIO METOAA
mazmuanon JIHK?

13. Kak MoxHO onpenienuts pazmep monekyn JHK?

BBIACIICHUA

nJI-2 OIIK-4
IIpoexTupyer
OTIEJIbHEIE 3JEMEHTHI
TEXHHYECKUX u
TEXHOIOTHYECKUX
CHCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJOTMYECKHUX
MIPOIIECCOB
OMOTEXHOJIOTHYECKOTO
MIPOM3BOJICTBA Ha
OCHOBE TMpPUMEHEHUs

0a30BbIX MHKEHEPHBIX
3HaHUHN
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Tema 9. Tpanchopmanus apoxckeit Saccharomyces cerevisiae
mrasmugaon JJHK

1. Tlepeuncnure METOABI
OXapaKTEepPU3yUTe UX CYTh

2. Ha3zoBuTe coCTaB ONTUMAJIBHOM PEAKIMOHHON CMECH IJIst
TpaHchopManuu KIeTOK

3. Ilouemy Bpemsi MHKYOALUU APOXNKKEBON KYIbTYphl BIUSET
Ha 3((EeKTUBHOCTH TPAaHCHOPMALIUHU KIIETOK?

4. Onumure BiIMsSHUE pasznuyHoro komuuectBa JIHK-
HOcUTelNsA, 00paboTaHHOTO KHUISTYeHHEM, Ha 3(P(PEKTHBHOCTh
Tpanchopmaiuu

5. Kak Bmuser mu cnoco6 o6paborkun JIHK-HOCHTENs Ha

TpaHchopMalil  KIETOK H

na-2
IIpoextupyer
OTAEJBHBIE AJIEMEHTHI
TEXHUYECKUX u
TEXHOJOTMYECKHUX
CHUCTEM, TEXHHYECKHX
00BEKTOB,

OIIK-4

9 | abdpexTuBHOCTH Tpanchopmanyuu?
b . paschopman ., | TEXHOJIOTMYECKUX
6. Haiite MIOHSITHE OIIpEEICHUS TeHETUYECKOU
MIPOLIECCOB
TpaHchopmauu
OMOTEXHOJIOTHYECKOTO
7. llpbencraBienue 0 KOMIETEHTHBIX KieTkax. Kak Bl cebe
9 IIPOM3BOJICTBA Ha
Mpe/cTaBiIsieTe Mpollecc MPOHUKHOBeHUs mnasmuaHoi JTHK
OCHOBE IPHUMEHEHUs
BHYTPb KJIETOK B MOMEHT TEMIIEPaTYpPHOIo I0Ka?
0a30BbIX WHKEHEPHBIX
8. OnummMre  mpouecc  NPOHUKHOBEHMS — MOJIEKYI SHAH
pexombunantHoit JIHK BHyTppr kieTok B mporiecce
AJIEKTPONOpaLUU
9. Tlosicuute, moueMy [UIsi TPOBEACHHUS T'E€HETHUYECKUX
Moau(pUKaIMi 4Yale BCEro HUCHOJB3YIOT KIETKH FE. coli n
aposxoku Saccharomyces cerevisiae? Kakwue ere opraHusmbl
WCTIOJIE3YIOTCSI B OMOTEXHOJIOTHH?
Tema 10. Pectpuxnus JJHK
1. HazoBute Ononoruyeckue GyHKINHA (EPMEHTOB peCTpUKa3
2. llpumenenue (EepMEHTHBIX TIPENaparoB pECTPHKa3 B
TeHHOW MH)KEHEPUH
3. IloHsiTHE TEPMUHA «CAUT PECTPUKALIUN»
4. ITpumeHeHne GepMEHTOB SHIOHYKIIEA3
5. Onummute (GakToppl, BIUAIOIIME HA PECTPUKALHUIO -2 OIIK-4
wiazmMuaHol u darosoit JJHK
. IIpoexTupyer
6. OxapakrepusyiiTe OHMOJIOTMYECKYI0 (YHKIHUIO cuctemMa
OTJIEIbHBIE DJIEMEHTHI
pectpukuu-moauduxarnmu JJHK
TEXHUUYECKUX "
7. ®akTophl, BIUAOLIME Ha NIyOMHY TUAPOIU3a MOJIEKYI
JTHK TEXHOJIOTHYECKHUX
CUCTEM, TEXHUYECKHX
8. DHIOHYKJIea3bl PECTPUKIHUM (PECTPUKTA3bl): OCHOBHBIC OOBEKTOR
10 | xapakTepUCTHKH W MPUHIIMITEI HOMEHKJIATYPhI ’
TEXHOJIOTUYECKHUX
9. CrabwibHOCTh (EPMEHTOB. YCIOBUSL XpaHEHHUS W HPOLIECCOB
MOJTOTOBKH K UCITOJIb30BaHUIO P
OMOTEXHOJIOIMYECKOTO
10. ®parment pecTpukuuu. BemumumHa — QparmeHTa
IIPOU3BOJICTBA Ha
peCTpUKIIUU
OCHOBE IPUMEHEHUs

11. Caiitsl pectpukiuu. M3ommzomepsl

12. VcnoBust, HEOOXOAUMBIE IJISI ONTHUMAIILHON AKTHBHOCTHU
depmenTa. VYciaoBus HHAKTHBalUMA (PepMEHTOB. YCIOBHBIE
0o003HaueHusi MapaMeTpoB (EepMEHTAaTUBHONW peakluu Ha
npumepe Fermentas (Thermo scientific)

13. JlBoiiHas pecTtpukiusa: eauHas OydepHas cucTema,
yBeIU4eHUe/yMEeHbILIEHHEe HOHHOW CHITBI Oy(hepHOTo pacTBopa,
nocliefioBaTelibHass cMeHa Oy(epHBIX pacTBOPOB, TEILJIOBHIE
pekuMbl  paboThl (hepMeHTa, HMHAKTUBAIMS (EPMEHTOB U

0a30BBIX WHKEHEPHBIX
3HAHUI
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YCIIOBUSA KYUCTKH) peaKHHOHHOﬁ CMECH

11

Tema 11. Boigenenue pekoMOMHAHTHOTO Oenka

1. JlaiiTe onpeneneHre TEPMUHY «IEH

2. llepeuncnure W OXapakTEpU3YHTE METOABI BbIAEICHUS
TeHOB U3 MIPUPOIHBIX UICTOUHUKOB?

3. Oxapakrepusyinre BEKTOPBI MOJIEKYIT JHK,
UCIIOJIB3YIOIIUECS Ul JOCTABKU YYKEPOJAHBIX T€HOB B T€HOM
KJIIETOK

4. Kakue BEKTOpbI, BKIOYAIOIINE
Ha3bIBAIOTCSl PEKOMOMHAHTHBIMU ?

5. Meronpl, npUMeHsieMble 1Ji OTyYeHUs] pEeKOMOMHAHTHOTO
BEKTOpa

6. Kak renernueckas nHdopMaIus KOAUPYETCs B reHe?

7. OmpeneneHue «KOAMpYOIas IOCIEJ0BaTE€IbHOCTh B
TEeHOME

8. [IpencraBnenne 00 yHUBEpCATbHOM BEKTOPE

9. HazoBuTe maBHbIE YCIOBUS MIPH BBIACICHUU OCIKOB

10. Ilepeuncaure Tanbl BbIIECICHUIO U OUUCTKH Oeka

11. Onumute X0a paboThl MPHU BBIACICHUH MPEAIIECTBYIOLINE

YYyXXCPOJIHBIC TI'CHBI,

-2
IIpoextupyer
OT/EIbHBIC 3JIEMEHTHI
TEXHHYECKUX u
TEXHOJIOTHYECKUX
CHUCTEM, TEXHHYECKHX
00BEKTOB,
TEXHOJOTHYECKUX
IIPOIIECCOB
OMOTEXHOJIOTHYCCKOTO
IIPOM3BOJICTBA Ha
OCHOBE TIPUMECHEHUS
0a30BBIX MHKCHEPHBIX
3HAHUI

OIIK-4

0OeJIKOB

12. Kak MOYKHO MpOBEPUTH HAJIUYKE OEIKa B pacTBOPE

Kputepuu oniennBanust otBeTa (Tabil.) TOBOAATCS O CBEAEHUS O0yUYaIOIUXCs B HaYae
3aHsATUN. O1neHKa 00bABISIETCS 00yJaronEeMyCsi HEIOCPEICTBEHHO MOCJIE OTBETA.

[Ixamna

Kputepuu onieHnBanus

Onenka 5
(oTIIHMYHO)

- 00yJaromuics MoJIHO YCBOWJI yUueOHBIN MaTepua;

- T[IOKa3blBACT 3HAHME OCHOBHBIX IIOHSATHUH TEMBI,
IIOJIB3YETCsl TEPMUHOJIOTUEN;

- IPOSABIISICT YMEHUE aHAIM3UPOBATh U 000011aTh HH(HOPMAIIHIO;

- JEMOHCTpPUpPYET YMEHHuEe u3jlararb Yy4yeOHbII Marepuan B
OIIpENEIEHHON JIOTMYECKOM MOCIIE10BaTENbHOCTH;

- JEMOHCTpUpPYET CHOPMHPOBAHHOCTh M YCTOWYMBOCTH 3HAHUH,
YMEHUH U HaBBIKOB;

- MOTYT OBITh JIOMYIIEHBl OJIHa—BE HETOYHOCTHU INPU OCBEILICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

I'paMOTHO

Ornenka 4
(xopor10)

OTBCT YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLCHKY «5)),
HO IIPHU ATOM HMEET MECTO OAIMH U3 HEJIOCTATKOB:

- B YCBOGHMM Yy4yeOHOro Marepuajia JAOINYIIEHbl HEOOJbIINE
npoOesbl, HE HCKa3uBLIME COJIEp)KaHHE OTBETa; B M3JIOKEHHU
Marepuajia JONMYICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- HEMOJHO WM HEeNOCIEA0BAaTEeIbHO PACKPBITO COAEpKAHUE
Marepuana, HO II0OKa3aHO o0Illee MOHMMAaHME BOMIpoca U
MPOJEMOHCTPUPOBAHBI YMEHUS, JTOCTATOUYHBIC JIs JaJIbHEUILEro
YCBOEHHMSI MaTepuaa,

- UMEJINChH 3aTPyAHECHUS WIH JOMYIIEHBl OIMHOKH B OIMpEIeIeHUH
TIOHSATUN, WCIIOIB30BAaHUN TEPMUHOJIOTHH, WCIPABJICHHBIC TOCIE
HaBOSIINX BOIIPOCOB; BbISIBJICHA HEJ0CTaTOYHas
c(hOopMHPOBAHHOCTh 3HAHWI, YMEHHI W HABBIKOB, OOyYarOIIHICS
HE MOXKET MPUMEHUTh TEOPHUIO B HOBOM CUTYyaIlUH.

Orenka 2
(HEYIOBIETBOPUTENHHO)

- HE PaCKpBITO OCHOBHOE COZIepKaHKe ydeOHOTO Marepuaa;
- OOHapyXeHO HEe3HaHWe WJIM HEMOHHUMaHHue OOoJbIel
Han0oJiee BAKHON YacTH y4eOHOTO MaTepuara;

nim
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- JOTMyIIEHbl OIMOKH B

HCIIPABJICHBI

3HaHWA, YMCHUA U HABBIKHU.

ONPENCIICHUU TOHSTUH,
HCIIOJIB30BAHUHN TepMI/IHO.HOI‘I/II/I, pemeHI/m 3aaa4, KOTOpBIG HEC
MOCJI€ HECKOJIBKUX HaBOMSAIIUX BOIPOCOB; HE
C(i)OpMI/IpOBaHBI KOMIICTCHIIUU, OTCYTCTBYIOT COOTBCTCTByIOH_[I/Ie

npu

JYCHUIIIAHEL

4.1.2 TectupoBanue

TecTupoBaHHE UCIIOIB3YETCS AJIsE OLICHKU Ka4eCTBa OCBOCHUS 00YJaIOIIUMCs OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeIbHONW MPOrpaMMbI MO OTAEIbHBIM TEMaM W/UIU pa3zaesaM

Tect mpencraBnsieT co0OOW KOMIUIEKC CTaHAApPTU3MPOBAHHBIX 3aJaHUH,

HO3BOJIIIOMIMM  YIIPOCTUTH TPOLENYPY H3MEPEHHs 3HAaHMW M yMEHHH OO0ydaromumxcs.
OOyuaroumMes BBIIAIOTCS TECTOBBIE 331aHUs C (POPMYITHPOBKON BOIPOCOB U MPEATIOKECHHEM

BBIOPATh OJIMH (PEIKO HECKOJIbKO) MIPABUIIHHBIM OTBET U3 HECKOJIBKUX BAPHAHTOB OTBETOB.
No Kon u
n/ OrneHOYHBIC CPEICTBA HAMMCHOBAHHE
0 WHJUKATOpa
KOMITETEHIUN
1. | I'eHHast HHOKEHEpUSI — OTO MPAKTHKA ...
1. BbIBEZICHUSI HOBBIX TIOPOJI )KUBOTHBIX U COPTOB PaCTECHUM
2. BBEJCHUS XUBBIX MHKPOOPTaHM3MOB B TKAHH PaCTEHUU
WJIH JKUBOTHBIX
3. W3MEHEHHS TCHETHYECKHX IIPOrpaMM KIETOK C IIENbIO
HaIlpaBJICHHOTO U3MECHECHUS UX HACJICJICTBEHHBIX CBOMCTB
4. co31aHKs HOBBIX KJIETOK HOBOI'O THIIA.
2. | Kierounas nH»xeHepus OCHOBaHA HA ...
1. ckpenuBaHuM pacTeHUM -2 OIIK-4
2. oTOOpe pacTeHUM U )KUBOTHBIX [Ipoektupyer
3. KyIbTUBHPOBAHHHM KIIETOK pAaCTEHUIl BHE OpPraHu3Ma, | OTAEIbHBIE
CIOCOOHBIX CHHTE3UPOBAaTh HY)KHBIE BEIIECTBA 3JIEMEHTBI
4. CHHTE3€¢ T€HOB M BHEAPCHUHU UX B KJIETKH PACTCHUM TEXHUYECKHX U
3. | K pa3menam OMOTEXHOJIOTUU OTHOCSTCS: TEXHOJIOTHYECKHX
1. reHHast MHKEHEPUS, CEIEKIUS AKUBOTHBIX CHCTEM,
2. CeNeKINs PaCTeHHM, )KHBOTHBIX TEXHUYECKUX
3. KJIETO4YHAasi MHXEHEPHUsl, CEJIEKIIMS paCTEHUN 00BEKTOB,
4. reHHasi, KJICTOYHAsI HHKCHEPUsI TEXHOJIOTHYECKHX
4. | TpancreHHble OpraHU3MBbI IMOJIYYalOT MyTeM BBOJA YY>KEPOJTHOTO | IPOLECCOB
TeHa B ... OMOTEXHOJIOTHYEC
1. coMaTHYECKYyIO KIETKY KOTO
2. AWLEKIETKY MIPOU3BOJICTBA HA
3. ciepMaTo301] OCHOBE
4. MUTOXOHAPUU TIPUMEHEHUS
5. |Toxm, xorja BIEpBBIE IOKa3aHa pOJb HYKJIEHMHOBBIX KHCIOT B | 0a30BBIX
nepeaaue HacaeACTBEHHON HHPOpMAITHHI WH>KEHEPHBIX
1. 1940 3HaAHHUH
2.1944
3. 1953
4. 1957
6. | I'on, xorna Oblia co3mana Moenb 1BoiHOM crimpanu JJHK
1.1940
2.1944
3. 1953
4, 1957
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7. | IlepBbIM O0OBEKTOM T€HHOM MHKEHEPUU CTata OaKTepHus:
1. E.coli

2. S. cerevisae

3. B. Subtilis

4. A. tumefaciens

8. | IlepBbIMH O0BEKTaMU T€HHOM MH)KEHEPUU CTAJIH TUIa3MH/IBIL:
1. S.cerevisae

2. B.subtilis

3. E.coli

4. A. tumefaciens

9. | TpaHCTO30HBI BIIEPBHIE OBLITN OTKPHITHI B ...
1. 30 - x rogax

2. xoHite 40 -x ronoB

3. 1971 rony

10. | TpaHCIIO30HBI OTKPBLT:

1. ITons bepr

2. bap6apa Maxk-Knuatok
3. ®penepuk Crnrep

I[To pe3ynbraTtam TecTa 0OydaroLIeMycCsl BHICTABIISAETCS OLICHKA «OTJIIMYHO», «XOPOIIO»,
«YZOBIIETBOPUTEIBHO» WIH «HEYI0BIETBOPUTENbHOY. Kputepuu oneHnBanus orsera (Tadil.)
JIOBOJIATCS. 70 CBEAEHUS OOy4aroIlMXcs 10 Hayaja TeCTUpOBaHMs. Pe3ynbraT TecTUpOBaHUS
00BsIBIIIETCS] 00YJAIONIEMYCs] HEITOCPEICTBEHHO TIOCIIE €T0 CIauu.

Hlkana Kputepuu ouennBanus (% mpaBUIbHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopoio) 70-79
Onenka 3 (yIoBIETBOPUTEIHHO) 50-69
Ouenka 2 (HeyIOBIETBOPHUTEIIHHO) menee 50

4.2. Ilpoueaypsl M OLICHOYHBbIE CPEACTBA /IS IPOBEIEHUS IPOMEKYTOYHOM aTTeCTAlNU

4.2.1 Dk3ameH

Dk3aMeH sBisieTcss (OpPMOM OIEHKH KadecTBa OCBOCHUS OOYYarolMMCs OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeNbHONM MpOrpamMMbl IO pa3AenaM JUCHUIUIMHBL  [lo
pe3ynbTataM »SK3aMeHa OOydarollleMycsl BBICTABISIETCS OLIGHKA «OTJIIMYHO», «XOPOILOY»,
«YJOBJIETBOPUTEIILHO» UJIA HEYJIOBIETBOPUTEIIBHO.

OK3aMeH 10 JUCHUIUIMHE TIPOBOJUTCA B  COOTBETCTBMM C  pacHUCaHHEM
MPOMEXYTOUHOM aTrTrecTaluy, B KOTOPOM YKa3bIBaeTCsl BpPEMsl €ro IpOBEIEHUS, HOMEp
ayJIMTOPUH, MECTO NPOBEICHNUS KOHCYJIbTALlMU. Y TBEPKIACHHOE pacliCaHue pa3MeliaeTcs Ha
MH(OPMALIMOHHBIX CTEHAX, a TAK)KE HAa OPUIIMATILHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb  TpebOBaHUN A TPOMEXKYTOYHOM  arTecTali  O0YYaroIIUXCst
yCTaHaBNIMBaeTcss pabouyell MporpaMMoil JUCHUIIMHBI W JOBOAMUTCS IO CBEACHUS
00y4aromuxcs B Hayajie CeMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuio, JiekTopamu. C paspelieHus 3aBenyrouiero
Kadeapoil Ha HK3aMeHe MOXKET MPUCYTCTBOBATH IpenojaaBaTeslb Kadeapbl, MPUBICUEHHBINH
JUIsL TIOMOIIM B TIpUeMe dK3aMeHa. B ciydae oTCyTCTBUS BEAYLIETro MpernojiaBareis 3K3aMeH
NPUHUMAETCS MpernojaBareieM, Ha3HAYeHHBIM PaclopsHKeHUEM 3aBeAyIOIIero Kadeapoi.

[TpucyrcTBUE Ha HK3aMeHe MpenoaBareneil ¢ Ipyrux kageap 6e3 COOTBETCTBYIOIETO
pacropsDKeHUs PEeKTOpa, MPOPEKTOpa Mo yueOHOM, BOCIUTATENbHOM paboTe U MOJIOAEKHON
MOJIMTHKE WK 3aMecTUTelNs AupekTopa MHcTuTyTa o yueOHoii pabore He JomycKaeTcs.
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I[HH MMPOBCACHUA DJK3aMCHa BCIIYIJ_II/If/’I npenoaaBarciyib HAKAHYHC II0JIy4acT B
JTMPEKTOpaTe 3a4eTHO-3K3aMECHAIMOHHYIO BEIOMOCTh, KOTOpas BO3BPAIIACTCS B TUPEKTOpPAT
110CJIC OKOHYAHUSI MEPOTIPUSTHS B JICHDb IPOBEICHHS SK3aMEHa WK YTPOM CJICAYIOIIETO JHS.

DK3aMeHBI MPOBOJIATCSA MO OWJieTaM B YCTHOM WJIM MHCBMEHHOM BHJIE, MO0 B BUIE
TECTUPOBAHUA. DK3aMEHAllMOHHbIE OWJIETHI COCTAaBJISIIOTCSA IO YCTaHOBIEHHOW (opme B
COOTBETCTBUM C YTBEPKICHHBIMH Kadenpoil 9SK3aMEHAllMOHHBIMH BOIPOCAMH H
YTBEPKIAIOTCS 3aBeAYIOIUM Kadenpoil exxeronHo. B Ouiere comepkutcs He Oonee Tpex
BOIIPOCOB.

DK3aMEHATOpYy NPEIOCTABIISETCS MPaBO 3aJaBaTh BONPOCHI CBEpX OMIIETa, a TaKKe
MIOMHUMO TEOPETHYECKUX BOIPOCOB JaBaTh JUIsl PEIICHUS 3a/1a4 U MIPUMEPbI, HE BBIXOISIIHNE
3a paMKH MIPOHAEHHOT0 MaTepHaa 1o u3y4aeMou JUCIUIUINHE.

3HaHI/151, YMCHHA W HABBIKU 06yqaloumxcs1 ONpCACIIAAIOTCA OLCHKAMHU «OTJIMYHOY,
«Xopouio», «yAOBJICTBOPUTECIBHO», «HCYAOBJICTBOPUTCIBHO» M BBICTABIIAIOTCA B 3aUCTHO-
9K3aMCHAlIMOHHYIO BEAOMOCTb 06yanOHICFOCH B ICHDb OK3aMCHa.

[Ipu mpoBeseHUU YCTHOTO SK3aMeHa B ayJUTOPUU HE JIOJDKHO HAXOAUThCS Oonee 6
o0yyaroIuxcst Ha OJHOrO IpernoiaBaTes.

[Ipy mpoBeaeHHMM YCTHOrO 3K3aMeHa oOyyaromuiics BbIOMpaeT 3K3aMeHallMOHHBIN
Ouner B CIy4alHOM TMOpSAKE, 3aTeM Has3biBaeT (aMWINIO, UMS, OTYECTBO M HOMEpP
9K3aMEHAI[MOHHOTO OHJIeTa.

Bo Bpems sk3ameHa oOyuaromuecss MOI'yT MOJIb30BAThCS C pa3pelieHUs SK3aMeHaTopa
IPOrpaMMOil AMCHMITIIMHBI, CIPABOYHOW U HOPMATUBHOW JIMTEPATYpPOM, IPYrUMHU OCOOUSIMU
Y TEXHUYECKUMU CPEACTBAMH.

BpeMst moIroToBKKM OTBETa MPH clladye 3K3aMeHa B YCTHOW (OpME JOJDKHO COCTaBIISThH
He MeHee 40 MUHYT (10 JKEJTaHWI0 00YYAIOMIErocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

OOyuarouuiics, HCHBITHIBAIOIIMN 3aTPyJHEHUS HpPU IOArOTOBKE K OTBETY IO
BbIOpaHHOMY MM OWJIETy, MMEET NpaBO Ha BBIOOpP BTOpPOro Ouiera ¢ COOTBETCTBYIOLIUM
IPOAJICHUEM BpPEMEHM Ha NOAroToBKY. IIpM OKOHYaTelbHOM OLIEHMBAaHWM OTBETA OLIEHKA
CHIWDKAeTCsl Ha oJuH Oasul. Beiada TpeTsero OuseTa He pa3pemiaeTcs.

Ecnu oOyuwaromuiics sSIBUJICS Ha SK3aMEH, W, B3sIB OWJIET, OTKA3aJICsl OT MPOXOXKICHUS
aTTECTallMu B CBA3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJOMOCTU €MY BBICTABIISIETCS OLIEHKA
«HEYJIOBJIETBOPUTEITLHO.

Hapymenne ~ OuUCHUIUIMHBI,  CIUCHIBAaHHE,  HCIOJb30BaHUWE  OOYYAIOUIUMUCS
HEpa3peleHHbIX MEeYaTHBIX W PYKONMMCHBIX MaTepuaioB, MOOWIBHBIX Tene(oHOB,
KOMMYHHMKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JPYI'MX BHUJOB JIMYHOHN
KOMMYHMKAIIUOHHON M KOMIIBIOTEPHOM TEXHUKH BO BPEMs aTTECTALlMOHHBIX HCIBITAHUI
3anpenieHo. B cimyuae HapyuieHust 3TOro TpeOOBaHUs IpemnojaBaTeNb O0sf3aH YAalUTh
oOyyaromierocss M3  ayaMTOpPUM U  TPOCTaBUTb €My B  BEIOMOCTH  OLICHKY
«HEYJIOBJIETBOPUTEIBLHO.

BricTaBiieHHE OLICHOK, ITOJYYEHHBIX NPH MOJABEICHHM PE3YJIBTATOB IPOMEKYTOUYHOMN
aTTeCTalliy, B 3a4ETHO-DK3aMEHAIMOHHYIO BEJOMOCTb IPOBOAMUTCS B IPUCYTCTBHM CAMOIO
oOyuaromierocsi.  IlpemogaBarenu ~ HecyT — NEpCOHANbHYIO ~ OTBETCTBEHHOCTh  3a
CBOEBPEMEHHOCTb U TOYHOCTb BHECEHHUs 3allUCEW O pe3yiapTaTax [POMEXYTOYHOU
aTTECTallMy B 3a4E€THO-IK3aMEHAIMOHHYIO BEAOMOCTb.

HesBka Ha 5K3aMEH OTMEUAeTCS B 3ad4eTHO-3K3aMCHAITMOHHOU BEAOMOCTH CJIOBaMH
«HE SABHIICA».

I[J'ISI 06yqa101u1/1xc;1, KOTOPBIC HE€ CMOTJIM CHATb 3K3aMCH B YCTAHOBJICHHBIC CPOKH,
YHI/IBepCI/ITeT YCTaHABJIMBACT TMICPUOJ JIMKBHIAIUKU 3ad0JIKCHHOCTH. B oarot nepuon
npenoaaBaTeyiv, MIPpUHUMABIINC DK3aMCH, JOJKHBI YCTAHOBUTH HC MCHCC 2-x I[Heﬁ, KOoraga OHu
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OyanyT TpUHUMATh 3anoibKeHHocTH. MHdbopmarus

OTMEYACTCA B OK3aMCHAIlMOHHOM JIMCTC.

O JIMKBHAAIMKX 3aA0I2KCHHOCTHU

O6y‘laI-OI_HI/IMCH, IIOKa3aBIINM OTJIIMYHBIC W XOPOUIME 3HAHUA B TECUCHHE CEMECTpa B
X04€ IOCTOSAHHOI'O TCKYHICro KOHTPOJA YCIICBACMOCTH, MOXKET OBITH IMpoCTaBJICHA
OK3aMCHallMOHHAas ONCHKa AOCPOYHO, T.C. oe3 caadyu 3K3aMCHa. OI.[GHKa BBICTABJISIETCSA B
3K3aMeHaHHOHHLIfI JIMCT UJIK B 3a4CTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD.

I/IHBaJII/II[BI H Jimga € OrpaHWYCHHBIMHM BO3MOXHOCTAMH 3J0POBbA MOI'YyT CJaBaTb
9K3aMEHBI B MEKCECCHOHHBIN nepuoa B CpOKHU, YCTAHOBJICHHBIC MHANBUAYAaJIbHBIM yLIe6HBIM
IIJIAHOM. I/IHBaJII/II[bI U Jhaa € OIpaHUYCHHBIMUA BO3MOXKHOCTAMHU 3O0POBbS, HUMCHOLINC
HapyICHUs OIIOPHO-ABUI'aTCIIBHOI'O alIiapara, JOIMYyCKAarTCa Ha aTTCCTAlMOHHBIC UCIIbITaAaHMA
B COMMPOBOXJACHUHN ACCUCTCHTOB-COIMPOBOXKAAIOIINX.

[Iponetypa npoBeaeHHs MPOMEXKYTOUHOM aTTECTALIUH JUISI OCOOBIX CITydaeB U3JI0KEeHA
B «[losoxxeHUM O TEKylUleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
oOyuaromuxcst o OIIOIl GakanaBpuara, crenuanutera u maructparyps» OI'BOY BO
HOxno0-Ypanbckuiit 'AY

OlLieHOYHBIE CPEICTBA Kon u
HauMEHOBaH
TunoBble KOHTPOJBHBIE 3alaHusi W (WJIM) HWHBIE MaTepHaIbI, e
No HEO0OXOMMBIEC I OLICHKW 3HAHWM, yMEHUW, HABBIKOB U (WJIN) HEHKATODA
OIBITa JICATEILHOCTH, XapaKTePU3YIOMHKX CcHOPMUPOBAHHOCTH KOMIIETEHLIH
KOMIIETECHIIMH B MPOIECCE OCBOCHUS JUCIUIUIUHbI u
1 1 . OCHOBHBIE OTKPBITUSI COBPEMEHHOW OMOJIOTHH, TTOCTYKUBIIIHE
(GbyHIaMEHTOM JIsl BOSHUKHOBEHHSI TEHETUYECKOI MHXKEHEPHH
2. Ilpenmer u 3a1a4i TEHHOW WHKEHEPUHU
3. CBs13b T€HHOM MH)KEHEPUH C APYTUMU OUOIOTHUECKUMU
JUCIUATLUITMHAMHI WJT-2 OIK-4
4. JlocTr>KeHUs T€HHOW UH)KEHEPHUH B CEIIbCKOM XO03SIIICTBE Y .
5. JlocTHKEeHUsI TEHHOW MHKEHEPUHU B MEIUIIMHE N TF; eHbHBI:Z
6. JlocTixeHusi TeHHOW MH)XEHEPUH B OMOTEXHOJIOTUN S OMEHTEL
7. OCHOBHBIE pa3/ebl, U3y4aeMble T€HHON MHKEHEpUEH
TEXHUYECKHUX
8 . Pecrpunupyronue sunonykneassl I, II u 11l kiaccos "
9 . 'mbpuauzamms ¢ JJHK-30n1aM1
TEXHOJIOTHYEC
10. ITonmumepassl CKHX CHOTEM
11. JHK-nurassl. ®ocgarasbl 1 KUHa3bI ’
N TEXHUYECKHUX
12. HampaBieHHBIN MyTareHe3 U reHHas MHKEHEpHs OEJIKOB OOLEKTOR
13. HanpaBneHHBbIN MyTareHes3 U ciy4ailHblii MyTarcHe3 TeXHOJIOF;/I‘{e
143. BeKTOphI Ha OCHOBE PETUIMKOHOB 0AKTEPUATbHBIX JIA3MH/]T CKIX
(pBR322, PUC18) HPOLIECCOB
15. Bekrops! Ha ocHOBe 6akTeprodaros (M13, X) 51OTEXHONOL
16. BekTopbl Ha OCHOBE BUPYCOB KMBOTHBIX. HUECKOTO
17. BekTopbl Ha ocHOBE Ti IIa3MHu/T POH3BOICTE
18. OcHOBHBIE MOJIXOBI K MOIYUYE€HUIO ONOIHOTEK p
. | a Ha OCHOBE
19. JIga Tuna 6ubmuorexk JJHK, npumensiembIx 175 pa3HbIX Lienei
o TIPUMEHEHHUSI
20. ITonyuenune 6ubmuotexk kJIHK u3 0ToOpaHHBIX TOMYIAINAN 6430BbIX
Monekyn MPHK MDKEHE
. PHBIX
21. BeIsIBI€HUS HYKHBIX KIIOHOB B T€HHOW OMOIMOTEKE MyTeM SHAHM
rubpunmzamyu ¢ pagnoaktuBHeiM JJHK-30H10M
22. Boinenenue nepekpoiaroniuxcs kiaoHoB JIHK («mporynka mo
XPOMOCOMEY) C TENBI0 UACHTU(DUKAIINN COCETHUX TEHOB
23. Unentudukanus kioHos JJTHK myrem Tpancusiuu in vitro
24. BeineneHne u O4MCTKa PEKOMOWHAHTHBIX KJIOHOB
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25. CexBenupoanue [JHK.

26. Metoas! cexBennposanus JJHK

27. Ucnionbs30BaHMe HEPAJUOAKTUBHBIX METOK IIPH
CEKBEHUPOBAHUU

28. KoncrpynpoBanue Jenennii 1jisi CCKBEHUPOBAHUS

29. IlpuroroBnenue Matpul it cekBeHupoBanus JJHK

30. Ucnonp3oBanue mis aHaiausa 6a3 manabix JJHK u 6enkoBbIx
nocnenoBarenbHocTelt (GenBank, EM BL, FA STA , PIR u T.11.)
31. INomumepasnas nenHas peakuus (ITL[P)

32. Ammmudukanust PHK ¢ momomisto ITIP

33. MonekynapHoe kinonupobanue [TLP-npoaykToB

34. Myrarene3 kiionupoBanHoi JIHK

35. Caiir-crieniepuieckuii MyTareHes

36. HampaBiieHHBIM MyTareHe3 ¢ MOMOIIbIO OJIMTOHYKIJICOTHI0B
37. Myrtarenes ¢ ucnoiab3oBanuem I1L[P

38. Dkcnpeccus 6enkoB B E.coli. Dxcnpeccus GenkoB ¢
ucnonbs3oBanueM PHK -nonumepassl u mpoMoTopoB ¢aros

39. Dkcnpeccust OETKOB € UCTIONB30BAHUEM BEKTOPOB C
PETYJIPYEeMBIMU 3JIeMeHTaMu (ara A

40. ITpoaykuust CIUTHIX OEJIKOB C UCIOIB30BAHUEM CIEIIMATBHBIX
AKCIPECCUPYIOITUX BEKTOPOB

41. Ilobitenue 3¢ (HEKTUBHOCTU CUCTEM SKCIIPECCHH
AYKapHOTHYECKUX OCeNKOB B KiteTkax E .coli

42. I'eHHO-UH)KEHEPHBIE CUCTEMBI JUIS MOJIYYCHUS OMOIOTUYECKU
AKTUBHBIX BEIIECTB

43. T'eHHO-MHXKEHEPHBIE cucTeMa OakTepuii poaa B acillus

44. I'eHHO-UH)XEHEPHBIE CUCTEMbI TPAMIIOI0KHUTEIIbHBIX
MHUKpPOOPTaHHU3MOB POJIOB Streptomyces, KopruHePOpPMHBIX
OakTepwuii

45. T'enHO-MHKEHEPHAs CHCTEMA IpoxaKel Saccharomyces

46. CucreMsl SKCIIpECCUU Ha OCHOBE OakynoBUpycoB. [Tpogykius
OOJIBIINX KOIUYECTB OCIKOB B KJIETKaX HACEKOMBIX

47. CuCTeMBI JJIsl DKCIIPECCUU OCIIKOB B )KMBOTHBIX KJIETKAaX

48. BekTopbl 3KCIPECCUU Ha OCHOBE BUPYCOB KUBOTHBIX

49. Ananu3s Genkos

50. buocuHTeTHYECKOE MEUEHHE OEITKOB

51. DnexktpodopeTnueckuii aHaIu3 OCIKOB

52. UIMMYHOOJIOTTHUHT U UMMYHOAETEKIIHS

53. Beenenne JIHK B ki1eTKH )KMBOTHBIX

54. KoHcTpyHnpoBaHUE TUHUHN KIIETOK, CYNEepIPOaYLUPYIOIINX
OMOJIOTMYECKHN aKTUBHBIE BEIIECTBA

55. IlonmydyeHue TpaHCTEHHBIX PACTEHUM C MOJIE3HBIMU CBOWCTBAMU
56. I'ennas Tepanust 00e3HEN YEIOBEKA, SIBISIOMIUXCS
CIIEJICTBUSIMU J1I€(DEKTOB T€HETHUECKOTO anmnapara 1 ero pyHKkuuin
57. Pucku cBsi3aHHBIE ¢ Ucnoab3oBanuem [’ MO

58. Pucku cBsi3aHHBIE C UCIIOJIb30BAHUEM F€HHO-UHKEHEPHBIX
TEXHOJIOTHI1

59. IlonumepasHas LenHas peaklus

60. Dxcrpeccupyronre BUPYCHI sl pabOThI ¢ KIIETKaMHU
MJIEKOMTUTAIOIINX

61. buononumeps! (6enKH, UX XapaKTEpUCTHKA, OOIIKE CBOICTBA,
Ouosoruueckast poib)
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62. I'eneTnyeckas MHXEHEPHUS KaK OJIHO U3 HAIlpaBICHUI
HaHOOMOTEXHOJIOTUI

63. PekoMOMHAHTHBIN CHHTE3 OMOMIOJIMMEPOB

64. MonekymnsipHasi OMOTEXHOJIOTHSI CHHTE3a OMOTIOTUMEPOB
65. CuHTE3 aAre3uBHBIX OHOTIOJIMMEPOB

66. Perynupyemas JiokaJibHasi TUTIEPTEPMUS

67. buomnonumMeps! (HyKJIEHHOBBIE KUCIOTHI, UX XapaKTePUCTHKA,
o01ue CBOMCTBa, OMOIOTHYECKast POJIb)

68. buononumeps (oaucaxapuabl, UX XapaKTepUCTUKA, OOIIHE
CBOMCTBaA, OMOIOrUYeCKast POJib)

69. Pubonykieassl

70. Ilony4yeHue TpaHCTEHHBIX )KUBOTHBIX C MOJIE3HBIMU
CBOMCTBaMHU

71. T'ennas Tepanust 601€3HEH JKUBOTHBIX, SBIISFOLTUXCSI
CIIEICTBUSIMU 1€(DEKTOB Fr€HETHUECKOI' 0 anmnapara 1 ero pyHkuuin
72. Benenue /IHK B kneTku pacreHuit

73. Beenenue JIHK B kietku O6akTepwii

74. Beenenue /IHK B kneTku apoxokei

75. JHK: ctpoenue, buomornveckas poiib

76. PHK: ctpoenue, 6uosorndeckast pojib

77. llonyuyenue 6ubnuorexu JJHK ¢ momonipio BUpycHbIX miu
MJIa3MUIHBIX BEKTOPOB

78. MOHOKIIOHAIbHBIE aHTUTENA

79. IHK-3aBucumsie JITHK-nonumepaszbl

80. IHK-3aBucumbie PHK-nonumepasst

81. IHK-ne3aBucumbie PHK-noumMepassi

82. PHK-3aBucumseie IHK-nonumepassl

83. JIHK mpokapuoTHUYECKUX U 3yKapUOTHUECKUX OPTaHU3MOB
84. Komnbrotepnsiii ananus JJHK u kogupyembix 6enkos

85. Ananu3 u ucrionb3oBanue pparmentor JTHK

86. Tpanchopmarus aposxokeit Saccharomyces cerevisiae
mrasmugaon JTHK

87. Pectpuxuus JJHK

88. Brigenenue pekOMOMHAHTHOTO Oelka

89. OCHOBBI MOJIEKYJISIPHOM T'€HETUKU

90. BeijieneHne HyKJI€MHOBBIX KHCIIOT

Ixama u KPpUTCpUH OICHUBAHUS OTBCTA 06yqa}omerocsi IMPCACTABJICHLI B Ta6J'II/II_Ie.

[Ixama

Kpurepuu onieHuBaHUs

Onenka 5
(oTnM4HO)

- 00yJaronuics MoJIHO YCBOMII YU€OHBIN MaTepual;

- TIOKa3blBAE€T 3HAHUE OCHOBHBIX IOHATHUN IUCLUIUIMHBI, TPAaMOTHO
MIOJIB3YETCsl TEPMUHOJIOTUEN;

- TpOSBISIET yMEHHWE aHaJIM3UpoBaTh M 0000mare HHGpOpMaLHUIO,
HAaBBIKH CBSI3HOT'O ONIMCAHUsS SIBJICHUH U ITPOLIECCOB;

- JIEMOHCTpUPYET YMEHHME  H3JlaraTb MaTepual B OIPEIEICHHON
JIOTHYECKOM NOCIIEI0BATEIBHOCTH;

- TOKa3blBa€T YMEHHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH NTPUMEPaAMU;

- JIEMOHCTpHpYeT C(HOPMHUPOBAHHOCTh M YCTOMYMBOCTH 3HAHMUHU,
YMEHUI U HAaBBIKOB;

- MOTyT OBITh JOMYyIIEHBl OJHA—ABE HETOYHOCTH MPU OCBELICHUU
BTOPOCTENEHHBIX BOIPOCOB.
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OueHka 4
(xopor10)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO
[IPU 3TOM UMEET MECTO OJUH U3 HEJOCTATKOB:

- B YCBOGHMM Y4eOHOro Marepuana JOMYIIEHBI
WCKA3UBILIKE COJIEP)KAHUE OTBETA;

- B MU3JIOKEHUU MaTepHasia JONyleHbl He3HAYUTEIbHbIe HETOUHOCTH.

npoOenbl, He

Oruenka 3

(ymoBneTBOpHUTE

JILHO)

- 3HaHUWE OCHOBHOIO IIPOrPAMMHOIO MaTepHajla B MHUHUMAJIBHOM
o0beMe, MOrpelIHOCTH HENPUHLUIINAIBHOIO XapakTepa B OTBETE Ha
DK3aMCHE: HEIIOJIHO WM HENOCIEAO0BATENbHO PACKPBITO COIEPIKaHUE
MaTepuaa, Ho I0Ka3aHo o0Iee MIOHMMAaHNE BOIIPOCOB;

- UMEINCh 3aTPYIHEHUS WM JOIYIIEHbl OIIMOKKW B OIpEAEICHUN
MOHATUM, HCIOJIB30BAHUM TEPMHUHOJIOTUM, OIMCAaHUM SBICHUM U
IIPOLIECCOB, UCIIPABJICHHBIC I10CIJIE HABOAALIUX BOIIPOCOB;

- BBIABJIEHA HeNOCTaTOYHas Cc(OpPMUPOBAHHOCTb 3HAHUM, YMEHUH U
HaBBIKOB, OOydaloOUIMiics HE MOXET NPUMEHHTb TEOPHUI0O B HOBOMU
CUTYallUU.

Ornenka 2

(HeYIOBIETBOPH

TEJILHO)

- mpobensl B 3HAHHWSIX OCHOBHOTO MPOTPAMMHOIO MarepHaa,
MPUHIUIHAIFHBIE OIMOKY IPU OTBETE Ha BOIPOCHI;

- oOHapy>KeHO HE3HAHWE WJIM HETMOHMMaHue OoJblleil WM Hamboiee
BaYKHOM YacTH yueOHOTo MaTepHana;

- JIOTMYIIEHbI OIIMOKK B ONPEACICHUH TOHSATUN, MPHU HCIOIb30BAaHUHI
TEPMUHOJIOTUY, B OIHUCAHMM SIBJIEHUW M TIPOLECCOB, KOTOpPHIE HE
HCIIPaBJIEHBI MOCTIE HECKOIBKUX HABOSIINX BOIIPOCOB;

- He c(hOpPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIWE

SHaHUWA, YMCHUS U HABBIKH.

TecToBnie 3aJaHus 110 JUCHUITIIINHE

O1ieHOYHbIE CPEICTBA Konu
HAaWMEHOBAH

No TumnoBble KOHTPOJIbHBIE 3aJaHusi W (WIM) HWHBIE MaTepHaIbI, e
HEOOXOIUMbIC AJIl OLIGHKH 3HAHWW, YMEHUMN, HABBIKOB U (WJIH)

m\ WHKATOpa
OIbITA JEATENLHOCTH, XapaKTEPU3YIOUNX c(hOpMUPOBAHHOCTH KOMITETEHIN
KOMIIETEHIIMI B IPOLECCE OCBOCHUS TUCIIUIUIMHBI "

['enHas uHXKEHEpHUs — OTO IPAKTHUKA: na-2 OIIK-4
1. BBIBEIEHMSI HOBBIX TIOPOJI )KUBOTHBIX U COPTOB PACTECHUN [Ipoextupyer
2. BBEJIEHUS >KUBBIX MUKPOOPTAHHW3MOB B TKAaHU PACTCHHM | OTHEIbHBIE
1 WJIN )KUBOTHBIX 3JIEMEHTBI
3. U3MEHEHMs] TeHETHMYECKUX MPOrpaMM KJIETOK C LEIbI0 | TEXHHYECKHX
HaIpaBJIEHHOTO U3MEHEHHS UX HACIICJICTBEHHBIX CBOMCTB u
4. co31aHMs HOBBIX KJIETOK HOBOT'O THIA TEXHOJIOTHYE
Krnerounas mH>xeHepHsi OCHOBaHA Ha: CKHX CHCTEM,
1. ckpemmBaHuy pacTeHUI TEXHUYECKUX
2 2. oTbope pacTeHUu U )KUBOTHBIX 00BEKTOB,
3. KyJIbTUBUPOBAaHWU KJIETOK PACTEHUM BHE OpraHU3Ma, | TEXHOJOTHYE
CHOCOOHBIX CHHTE3UPOBATh HY>KHBIE BEIIECTBA CKUX
4. cuHTEe3€ TeHOB U BHEJPEHUH UX B KJICTKU PaCTCHUI MIPOLIECCOB
Hcrons30BaHue JOCTHKEHUI OMOTEXHOIOTHH B: 1 — MeaunuHe; 2 — | OMOTEXHOJIOT
MIPOMBIIIJIEHHOCTH; 3 — CEITbCKOM X034iCcTBe; 4 — OBITOBOM cdepe: UYECKOT0
1. monydenue 610A00aBOK, OYMCTKA BOJIBI, BO3AyXa MIPOU3BO/ICTB
3 2. U3TOTOBJEHHE  BAaKIMH, TOPMOHOB, BHTAaMHHOB, | a Ha OCHOBE
(bepMeHTOB MIPUMCHCHHS
3. moJydeHre KOPMOBOTO OejKa, CPeICTB OMOJIOrMYECKOi | 0a30BbIX
60pbOBI C BpEeAUTEISIMU WHXEHEPHBIX

29




4, yTUau3anus NpOMBIIIJIICHHBIX OTXO0B U CTOKOB

K paznenam OMOTEXHOJIOTHH OTHOCSATCS:
1. TeHHast HHXKCHEPHSI, CEJICKIINS )KUBOTHBIX
2. CeNeKIMs paCTeHUM, )KUBOTHBIX
3. KJIeTOYHas! HH)KCHEPHsI, CEJICKIIUS PACTCHUIN
4. reHHast, KIIETOYHasl MH)KCHEPHS

HacnenctBeHHOCTD — 3TO CIOCOOHOCTH OPraHU3MOB:
1. BOCipou3BOIUTH ce0e MOJOOHBIX
2. pearupoBaTh Ha Bo3jAelcTBUE (DAKTOPOB  CpPEIbI
MOp(}oTOrHYecCKUMH U3MECHEHUSIMH
3. mepenaBaTh CIEAYIOIIUM MOKOJICHUSM CBOU NMPU3HAKHU U
CBOICTBA
4. OBITh MMOXOXKMMHU JPYT HA Apyra

XpaHeHHe TEeHETUYECKOW HACIICCTBEHHOW HWH(OPMAIMH B KIETKE
OCYUIECTBJISIETCS ¢ TOMOILBIO MOJIEKYJI:

1. 6enxoB

2. JHK

3. TPHK

4. uPHK

CyIHOCTh MATPUYHOI'O CUHTE3a 3aKJIH0YAETCs B:
1. cuHTe3€ BeIeCTB OIMHAKOBOTO CTPOCHUS
2. HaJIMYMU OJTHUX U TeX KE XUMUYECKUX peaKuil
3. CcO34aHMM HA OCHOBE OIPEJCICHHONM MOJIEKYJIbI
MIOJI00HBIX €l CTPYKTYP
4. co3nanum crenu(puyecKux BEIeCTB

Posib MaTpuIibl B OHOCHHTE3E OClIKa UTpacT:
1. uPHK
2. TPHK
3. JHK
4. 0enok

CtpykTypHOH ¥  (QYHKIMOHANIBbHOM eIuMHUIEH TIeHeTHYeCKOH
nH(pOpMaLIUY SBISETCS:

1. auts JIHK

2. ygactok moinekynsl JJHK

3. monexyna JIHK

4. reH

10

I'enom Ha3bIBacTCS:
1. nykneorun mosexkynsl JJHK
2. yuactok monekynsl JHK, cmyxamwuii matpuuei s
CHHTE3a OJHOIr0 OeIKa
3. onHa HUTH Mosekyisl JJHK
4. monekyna JJHK

11

KoHcTuTyTHBHBIE TEHBI:
1. BK/IIOYEHBI Ha BCEX CTaAMsIX OHTOIEHE3a U BO BCEX
TKaHsX
2. MOTYT BBIKIIIOUAThCS
3. BepHbI 00a YTBEPXKJIEHUS

12

I'en comepxut nHpoOpMaInio 0:
1. mepBUYHOM CTpyKType Oemnka;
2. BTOPUYHOM CTPYKType Oernka;
3. TPETUYHOU CTPYKTYype Oernka;
4. CTpOCHUU aMHUHOKHCIIOTEHI.

3HAHUU
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13

Pemnukanus — sro:
1. cunTe3 monekyinsl JJHK
2. cunte3 Mmonekyinsl PHK
3. cuHTEe3 MOJIEKYJIbI OemKa
4. cuHTe3 JOYECHUX MOJIEKYJI Oelka

14

Tpanckpunuus — 3710:
1. cuHTe3 Oenka
2. cunte3 pPHK
3. cunte3 nouepnux JJHK
4. cunre3 uPHK

15

Tpanciauus — 3To npouecc:
1. pancniopra ”PHK k pubocomam
2. tpancriopta AT® k pubocomam
3. TpaHCTIOpTa aMUHOKHCIIOT K prubocomMam
4. coequHEeHNs aMMHOKHCIIOT B LIEIb

16

JInst 5yKapuoOTHUYECKOMN KIIETKU XapaKTEPHO:
1. Hanu4KMe 3K30HOB U UHTPOHOB
2. cozpeBanne n”PHK
3. HaM4Ke PeryJATOPHBIX AIEMEHTOB
4. BEpHBI BCE TPU YTBEPKICHUS

17

CuHTe3 OeliKa MPOUCXOIUT B:
1. anpe KIeTKH
2. IIUTOIIa3ME KIETKH
3. Ha pubocomax
4. B MUTOXOHAPHUSAX

18

MPHK npezncrasisier co6oii Konuo:
1. reHa, rpymnisl FeHOB
2. monexynsl JJHK
3. rpyIIIbI TE€HOB
4. reHa

19

MPHK B npouecce 6uocunTesa Genka:
1. yckopsieT peakiiuu OMOCHHTE3a
2. XpaHUT T€HETHYECKYIO HH(POPMAIHIO
3. mepenaeT reHeTHUECKYIO HH(OpMALNIO
4. IBIISIETCS MECTOM CHHTE3a OenKa

20

B ocHoBe npounecca cunre3za MPHK nexar npuHIumnst:
1. bepmeHTaTUBHOTO OOECTICUEHUS
2. KOMIUIEMEHTApHOCTH, MATPHYHOTO CHHTE32
3. MaTpUYHOTO CUHTE3a
4. KOMIIJIEMEHTapHOCTU

21

I'eHeTnmuecKkuH KO — 3TO MOCIIEIOBATEIHFHOCTE:
1. nykneotunos B pPHK
2. nykieotunoB B u”PHK
3. aMUHOKUCIIOT B OelKe
4. nykneotunoB B JJTHK

22

KonoH cooTBeTcTBYeT:
1. OTHOMY HYKJIEOTHULY
2. TpeM HYKJIEOTHaM
3. 4eThIpEM HYKJIECOTHAAM
4 1ByM HYKJIEOTHJaM

23

AHTHUKOOH — 3TO MOCIIE0BATEIBHOCTh TPEX HYKJICOTH/IOB!
1. B Mmosiekyne uPHK
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2. B «ocHOBaHUM» MoJieKyJibl TPHK
3. Ha «BepmmHe» Monekyasl TPHK
4. B monekysne JJTHK

24

Oynkuusa TPHK 3akmrouaercs B:
1. XpaHeHUHU reHeTHYecKol HHpopMau
2. mepeHoce aMMHOKHCIIOT K pudocomMam
3. yCKOpeHUH peakiuii OMocuHTe3a Oeka
4. nepeHoce reHeTuYecKor HHPOpMauu

25

Oynkiusa TPHK B mporiecce TpaHCasLMM 3aKI04aeTcs B:
1. TpaHCTIOpPTE AaMUHOKHUCIIOT
2. TpaHCIIOPTE TeHETUYECKOM nHpopManuu
3. XpaHEHUH reHeTUYeCKON HH(OpMaIIH
4. yckopeHuu OMocHHTEe3a Oenka

26

Bropuunas ¢popma TPHK npencrasmuser:
1. onHOLENOYEUHYIO U30THYTYIO CTPYKTYPY
2. OIHOLIETIOYEYHYIO JINHEWHYIO CTPYKTYPY
3. OIHOLIETIOYEUHYIO CIIUPAJIBHYIO CTPYKTYPY
4. NBYLIETIOYEUHYIO JINHEHHYIO CTPYKTYPY

27

AmuHOKHCIOTa Tprcoeauusercs B TPHK:
1. k 1IFO6OMY KOZOHY
2. K aHTUKOJIOHY
3. K KOJIOHY B «OCHOBaHUM» MOJICKYJIbI
4. K aKIIENTOPHOM YacTH

28

ITox tepmuHOM «OOpaTHasi TEHETHUKA» TOHHMAIOT CIICAYIONINE
MaHUITYJISIUU

1. IHK - PHK - 6enok - Mmogudukanus O6enka - KiIeTka

2. 6enok - PHK - JIHK - momudukamus JIHK - knerka

3. PHK - momudwukamus PHK - JIHK - 6emox

4. xknetka - JIHK - PHK - 6enok - Mmogudukarus 6enka

29

TpaHcreHHble OpraHu3Mbl MOJNYYalOT MYTEM BBOJA UYKEPOIHOIO
rcHa B

1. coMaTH4eCKyro KIETKY

2. AWLEKIETKY

3. criepMaTo30us]

4. MUTOXOHIpUU

30

AxpoMeranust ~ XapakTepHa Ui JKMBOTHBIX,  COJEpKaIlnX
qyKepOIHBIN TeH

1. nHCYNnMHA

2. uaTepdeponHa

3. comaTrocTaTuHa

4. comatoTponuHa

31

I'on, xorma BmepBble IOKa3aHa pOJIb HYKJIEHHOBBIX KHCIOT B
nepeiaye HacjaeICTBEHHOM nHopManuu

1. 1940

2. 1944

3. 1953

4. 1957

32

I'ox, xoraa 6bU1a co3nana Mozenb ABoiHOM criupanu JTHK
1. 1940
2. 1944
3.1953
4. 1957
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[TepBbIM 00BEKTOM FeHHOM MHKCHEPUH CTajla OaKTepHs:
1. E.coli
2. S. cerevisae
3. B. Subtilis
4. A. tumefaciens

34

[lepBbIMH 00BEKTAMU T€HHOM WHKEHEPUU CTAJIH TIa3MHJIBL:
1. S.cerevisae
2. B.subtilis
3. E.coli

4. A. tumefaciens

35

B kadectBe BekTOpa IS BBEACHUS YYXKOTO I'eéHa B JKHBOTHYIO
KJIETKY UCIIOIb3YIOT:

1. ma3mMuasl arpodakTepui

2. JHK xsyoporniacToB 1 MUTOXOHAPUI

3. BUPOUIBI

4. Bupyc SV-40

36

B kauectBe BekTOpa s BBEACHHUS YYXKOTO TI'€Ha B JKUBOTHYIO
KJIETKY UCTIOJIb3YIOT:

1. perpoBUpyCHI

2. TuIa3Mub1 6aKTepui

3. JHK xj0poriacToB 1 MUTOXOHIPUIA

4. BUPOUIBI

37

B kauectBe BekTOpa Ui BBEICHHUS YY>KOTO I'e€Ha B JKUBOTHYIO
KJIETKY HE UCIOJIb3YIOT:

1. Bupyc SV-40

2. peTpOBUPYCHI

3. JHK mutoxoHapuit

4. TPaHCII030HbI

5. BUPOUJIBI

38

B kadectBe BekTOpa AJisi BBEICHHS I'€HAa B PACTUTEIBHYIO KJIETKY
HCIIONb3YIOT:

1. Bupyc SV-40

2. BUpyc capkombl Payca

3. mIa3MuIbI arpoOaKTepuit

4. BUpOUBI

5. ar M13

39

B kauecTBe BekTOpa 1Sl BBE/ICHUSI T€HA B PACTUTEIIbHYIO KIIETKY HE
HCIOJIB3YIOT:

1. TpaHCTIO30HBI

2. THK xuopomiactoB

3. ia3mMuabl 6akTepuit

40

B coctaB Bekropa Ha  OCHOBE BHUpyca HE  BXOJIMAT
IIOCJIEZI0BATEIBHOCTH, OTBEYAIOIIINE 34:

1. BUPYJIIEHTHOCTH

2. cocOOHOCTH K PeIUIMKALIUT

3. MapKepHBIN IPU3HAK

4. maTOreHHOCTh

41

B cocTaB BekTOpa Ha OCHOBE BHpYCa BXOJAT MOCIEA0BATEILHOCTH,
OTBEUAIOIIHeE 3a:

1. cmocoGHOCTH K Mepeniaue B KIETKY X035UHA

2. crIOCOOHOCTH K aMIUTH(PHUKAIIUU

3. MapKepHbI MpU3HAK
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4. Bce MNEPECUYUCIICHHBIC ITOCICA0BATCIIBHOCTHU

42

BekTop 1oymkeH ObITh:
1. 6onbIIIM
2. HeOOJIBIIUM
3. BepHbI 00a YTBEPXKJICHUS

43

B ocnoBe ucnons3oBanus JJHK MUTOXOHIpU M XJIOpOIJIACTOB B
KauecTBE BEKTOPA JIEIKUT:
1. konmprieoOpaszHas hopma
2. 00Bbem
3. HaIMYUe TOMOJIOTUYHBIX YUYaCTKOB C SIIEPHBIM TEHOMOM
4. BepHBI BCE YTBEPKICHUS

44

KonnyecTBO HYKJIEOTHIOB, COCTABIISIOIINX BUPOHU/IBI:
1. 200 - 250
2.270-300
3.320-370
4. oxomno 1000

45

Bupounsr umerot popmy:
1. mpssiMonMHENHYIO
2. KOJIBIICBYIO
3. ciupaneBUIHYIO

46

Tpancno30Hbl UMEIOT POPMY:
1. mpsiMonMHENHYIO
2. KOJIBIICBYIO

47

TpaHcno30HbBI BIIEpBbIE OBUIM OTKPBHITHI B:
1. 30 - x romax
2. xoHue 40 -x ronoB
3. 1971 rony

48

TpaHCIO30HBI OTKPBLI:
1. ITose bepr
2. bap6apa Maxk-KnuaTok
3. ®penepuk CaHrep

49

I'ox oTKpBITHS BUPOUIOB:
1. 1968
2.1971
3. 1973
4. 1977

50

Bupouaam npeactaBisitoT coOoii:
1. 1 nenoueunyro JTHK
2. 1 nenoveunyro PHK
3. 2 uenoueunyro JJHK
4. 2 nenoyeunyro PHK

51

HykiienHoBast KHCIIOTa BUPOUIOB C OEIIKOM:
1. cBa3ana
2. He CBsI3aHA
3. BepHBI 002 YTBEPKACHHUS

52

TpaHCTIO30HBI UTPAIOT BAXKHYIO POJIH B IBOJIFOIIUN BUIOB:
1. na
2. HeT

53

ArpoOakTepuu SBISIOTCS:
1. BHYTPUKJIETOYHBIMU MTApa3UTaMH
2. BHYTPUKJIETOYHBIMH CUMOMOHTAMHU
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3. BHEKJIETOYHBIMU CUMOMOHTaMHU
4. HY OZTHO U3 YTBEP)KJAEHHBIN HE BEPHO

54

ArpobakTepun SABISIOTCS:
1. mapa3uTamMu Ha KJIETOYHOM YPOBHE
2. cMMOMOHTaMH Ha KJIETOYHOM YPOBHE
3. cMMOMOHTaMH Ha FTEHHOM YPOBHE
4. mapa3utamMy Ha TEHHOM YPOBHE

55

ABTOpPOM PECTPUKTA3HO-JIUTA3HOTO METO/IA SIBIISIETCS:
1. bepr
2. Mak-KaunTok
3. Maxk-Jleon
4. DiiBepu

56

[Ipn pecTpUKTa3HO-TUIa3HOM METOJE€ HPOUCXOJIUT CIIMBAHHUE
konuoB JIHK:

1. Tynou - TUNKun

2. JINIKHAN - JIATTIKANA

3. Tynoi - Tynou

57

[Ipy KOHHEKTOPHOM METO/Ie IPOUCXOAUT ciurBanue KoHIoB JIHK:
1. Tynou-nmunkuit
2. JIATIKUN-TTUTIKAN
3. Tynou-tynoi

58

[IpuMeHeHne JTMHKEPOB HMMEET CMBICI B TOM CTydYae, €Clid IpHU
paspymenun 2 tunoB JJHK pectpukrazamu o0pa3yroTcst KOHIIBL:

1. oTHOVMEHHBIE JTUTKHE

2. pa3HOUMEHHBIE JIUIKHE

3. Tymble

59

[IpumeHeHHEe JTUHKEPOB HMMEET CMBICI B TOM CTy4yae, €Cld IpHU
paspymenuu 2 tTunos JJHK pectpukrazamu 006pa3yroTcs KOHIIbI:

1. oTHOMMEHHBIE JHUIIKHUE

2. TyNoM U JTUIKUAN

3. Tymble

60

JIuHKepsl HE MPHUMEHSIOT, eciu npu paspymeHun 2 tunos JIHK
pecTpuKTazamMu 00pa3yroTCsl KOHIIBIL:

1. OTHOVMEHHBIE JTUMKHUE

2. pa3HOMMEHHBIE JTUTIKHE

3. Tymble

4. Tynou v TUNKun

61

depMeHT KoHIEBas TpaHcdepasa NpUMEHsSETCs MpH CIIMBaHUU
KOHIIOB:

1. OTHOMMEHHBIX JIMIKUX

2. pa3HOMMEHHBIX JIUIKUX

3. TymbIX

4. TYynoro u JIMIKOTO

62

JUia cmmBanusa Tynslx KoHoB JIHK npumensaror nuraszy B
KOHIEHTPALUAX:

1. HegocTaTOYHBIX

2. CTaHJIapTHBIX

3. M30BITOYHBIX

63

st nenarypamuu JJHK tpeOyertcs:
1. menounoit pH
2. xucaslii pH
3. xucinblii pH u Beicokasi Temneparypa
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4. menounou pH u BbIcOKast TeMneparypa

64

Temneparypa nenarypanuu JIHK (°C):
1.37
2. 65
3. 100

65

Temneparypa penaryparuu JJTHK (°C)
1.37
2. 65
3. 100

66

[Tpu rubpuauzanun criapuBarotcs pparments [JHK:
1. ogHOLIEIOYEUHBIE
2. IBYIIETIOYEYHBIE
3. 0JIHO- U ABYLIEIIOYEYHbBIE

67

[Tpu rubpuau3anuu BO3SMOXKHO ClIapUBaHUE:
1. IHK - THK
2. IHK - PHK
3. PHK - PHK
4. Bce MepeUYnCICHHbIE COYEeTaHuUs

68

IuOpuam3anmio uccieayeMoil HykienHoBor kucinotel ¢ JIHK-
30H]I0M IIPOBOJIAT:

1. B pacTtBOpE

2. BTECINE

3. Ha HUTPOIICILITION03E

69

Uyxeponnaa JIHK, nmonasmas B KJIETKM B IPUPOJE, KaK MPABUIIO,
He MPOSABISAET aKTUBHOCTH, TaK KaK pa3pylaercs GepMeHTOM:

1. nurasoi

2. MeTHJ1a301

3. pecTpUKTa30it

4. TpaHCKpUIITa301

70

I'ox poxkneHust reHHOW HHKEHEPUU:
1.1971
2.1972
3. 1973
4.1974

71

ITepas rubpuanas JIHK coneprxana ¢pparmentsr JJHK
1. BUpyca u 6akTepuun
2. 2-X BUPYCOB U OaKkTepuu
3. 6akTepuu, APOKIKEBOMN KIIETKH U BUpYCa
4. 6akTepuH, BUpPyca U )KUBOTHOM KJIETKU

72

IlepBast BbIIENEeHHas W3 OaKTepUAIBbHON KIETKH SHJIOHYKJeas3a
pacierisuia Mosiekyns! JIHK:

1. B MecTe y3HaBaHUs

2. Ha ONIPEACITHHOM PacCTOSIHUU OT MECTA Y3HaBaHHUS

3. B IPOM3BOJIBLHOM MECTE OT MECTA y3HABAHUS

73

[IepByto pecTpuKTasy, KoTopas pacuiernisiia CTpOTo
onpeaeneHHyo nociuenoBarenbHocTs JJHK Beiaenmmm:

1. Mezenbcon u FOaHn

2. MezenbcoH u Bern

3. Cmut u Buibkok

74

B cocraB nonumepasbl BXOAUT (PYHKIMOHAIBHBIX JOMEHOB:
1.1
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2.2
3.3
4.4

75

VY3nator 1 pacmeruiaoT moiekyiasl JJHK B npon3BonbHBIX TOYKax
HYKJI€a3bl:

1. 1 xmacca

2. 2 Kjacca

3. 3 kJmacca

4.1 u 3 ximacca

5.2 u 3 xmacca

76

V3HarwT u pacuernisaoT Mmojekyibsl [IHK crporo B caiite y3naBaHus
WM Ha (PUKCHPOBAHHOM PACCTOSIHUH OT HETO HYKJICa3bl:

1. 1 knacca

2. 2 xnacca

3. 3 kiacca

4.1 u 3 xnacca

5.2 u 3 xacca

77

3a pEeCTPUKTA3HYI) M METHIUPYIONIYI0 aKTUBHOCTH OTBEYaeT |
O€JOK y SHIOHYKJI€a3 PECTPUKIIIH:

1. 1 u 3 xiracca

2.2 u 3 xiacca

3.1 u 2 kacca

4. 2 knacca

5. 3 kJmacca

78

3a PECTPUKTA3HYI0O U METWIHPYIOUIYI0 aKTUBHOCTb OTBEYAIOT
pa3HbIe OCJIKH Y SHJIOHYKJIea3 PECTPUKIIHHI:

1.1 u 3 knacca

2.2 u 3 xiacca

3.1 u 2 kiacca

4. 2 xitacca

5. 3 knacca

79

IIpu pasrone xpomocomuoir JIHK B arapozHom remne Omnmxke k
CTapTOBOM JIMHUU OKaXKyTCS ()parMeHTHI:

1. kopoTkue

2. IIUHHBIE

80

[Tpu pasrone mnazmuanoit JIHK B arapoznom rene (1o 1%) nambine
BCET0 OT CTAPTOBOM TMHUU OKAXKYTCS (POPMBI:

1. nuHenHas

2. KoJblieBast

3. cynecnupayibHas
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JUist OCTPOEHMsI PECTPUKLIMOHHON KapThl HEOOX0AUMO (parMeHThI
JHK mocnenoBarenbHo 00paboTath:

1. 1 pecTpukTasoii, 3aTeM 2 peCTpUKTa301

2. 1 pectpukTazoi u cmecero 1 u 2 pectpukras

3. 1 pecTpukTas3oi, 2 peCTpUKTa30i U UX CMECHIO

82

PecTpukIIMOHHBIE KapThl MO3BOJISIOT ONPEAEIUTH:
1. mMOJIHYI0 HYKJICOTUIHYIO MOCIEI0BATENIbHOCTD
2. crenens romosaoruu yyactkos JJHK
3. HapymIeHus B paboTe reHa
4. cTpyKTypy reHa

83

Xumunueckuit cukBeHc JIHK ocHoBaH Ha:
1. cunreze komremeHnTapHoro yyactka JJHK
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2. pazpyuieHuu 1 HyKIeoTuaa
3. pa3pylieHMH OJHOTO M3 4 HYKJIEOTUJIOB B KaxAou
pEaKMOHHON CMECH

84

Xumnueckuid cukseHc JAHK npemmoxumnu:
1. Conrep u ['mnbept
2. CaBux 1 Makcam
3. Makcam u ['un6epr

85

®epmenratuBHblid cukBeHe JJHK npemioxut:
1. Makcam u I'un6epr
2. 'unGept
3. Caurep
4. CaBuix

86

[Tpu xumuueckom cukpence JIHK merurcs:
1. c ogHOTO KOHIIA
2. ¢ 000UX KOHIIOB
3. o Bcel JuiMHe

87

[Ipu GpepMeHTaTUBHOM CUKBEHCE MOAU(PUIIUPOBAHHBIE HYKICOTHIbI
00aBIISIOT IO CPABHEHHIO C HOPMAJIbHBIMU B:

1. n30BITKE

2. paBHOM COOTHOILIEHUU

3. HeIOCTaTKeE

88

J171st HeTOPECTPUKITUHU YHAOHYKJIIEa3bl JOOABIISIOT:
1. B HEgOCTATKE
2. n30BITKE

89

Henmopectpukiuss OOBIYHO TIPUMEHSETCS TP HMCIOJIb30BAHUH
peCTpUKTa3:

1. xpymHOIIENAIIIX

2. MEJIKOIIEMAIINX

3. 1 knacca

4. 3 xiacca

90

Jnst HeoOpatumoro cBs3eiBanust JIHK ¢ HuTpouemtono3oit
HeoOxonuma Temmepatypa (°C):

1.65

2.70

3. 80

4.100

91

Hnst HeoOpatumoro cBs3eiBanust JIHK ¢ HuTpouemtono3oi
He0OXOIMMBI BBHICOKAs TeMIIepaTypa u:

1. 00BIYHOE JABIICHUE

2. BBICOKOE JaBIICHUE

3. HU3KOE JaBJICHUE

4. Bakyym

92

[Tepenoc JIHK Ha HUTpOLIEIUTIOI03HBIN (PHIIBTP HA3BIBACTCS:
1. CeBepHbIii OIOTTHUHT
2. KOxxHBIN OJIOTTUHT
3. 3amagHblii OJIOTTHHT

93

[Tepenoc PHK Ha HUTpOLIENITI0I03HbIN (QUIBTP HAa3bIBAETCS:
1. CeBepHbIii OJIOTTHUHT
2. FOxHBI#1 OI0TTHHT
3. 3amagHblii OJIOTTHHT

94

[lepenoc Oenka Ha HUTPOLIEIUTIOJIO3HBIN (UIBTP HAa3bIBAETCH:
1. CeBepHbIii OJIOTTUHT
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2. FOxHEBIH OJIOTTHHT
3. 3amagubiil OJIOTTUHT

95

OunbTpoBanbHass Oymara npu OJOTTHHIE OO0ECICYMBAET TOK
OyhepHOro pacTBOpa B HalPaBJICHUH:

1. anextpodopesa

2. obpaTHOM 3IEeKTpodope3y

3. IepIeHIMKYISIPHOM AJIeKTpodopesy

96

Haspanme «mMeron ApoOOBHKa» MPUMEHSETCS IO OTHOIICHUIO K
OubIHoTEKaAM:

1. reHOMHBIM

2. knorosoi JTHK

97

C cunreza JHK na wmarpune PHK naumnaercs cosnanue
OMOINOTEK:

1. reHOMHBIX

2. knorosoi JITHK

98

[Tpu co3nanuy reHOMHOM OMOITMOTEKN TEHOM IIPEACTABIICH:
1. nenukom
2. (hparMeHTapHO

99

Co3anre TCHOMHON OMOJIMOTEKH MOYKHO CUMTATh aMILTA(pUKaIuen
JIHK:

1. in vitro

2. invivo

100

Coznanue KJI0HOBOM OMOIMOTEKH MOYXHO CUMTATh aMILIU(pUKaLIen
JHK:

1. invitro

2.invivo

101

[Tonmmmepasznyro [EMTHYO PEaKIuio MOIKHO CUNATATh
amruindukaruein JTHK:

1. invitro

2.invivo

102

[Ipy nonmyyeHUM KUBOTHBIX OEIKOB C MOMOIIbIO OakTepHaaIbHOU
KJIETKH JIydIlle UCIoNIb30BaTh Oubanorexy JAHK:

1. KJTOHOBYIO

2. TEHOMHYIO

103

Meton  0€cKJIETOYHOTO MOJIEKYJISIPHOTO  KJIOHUPOBaHMsI  ObLI
pa3paboTaH B:

1. 1973 rony

2. 1976 rony

3. 1977 rony

4. 1985 rony

104

[Tommmepa3zHyIo HEMHYIO peakuio pa3padorar:
1. bepr
2. 'unGepr
3. Cayzepn
4. Mannuc

105

Mertoauky mnepenoca JIHK Ha HuTpouemmono3Hsii ¢Guibtp
paspaborai:

1. bepr

2. 'unGepr

3. Cayzepn

4. Manuc

106

[Ipu nonumepasznoit nennoit peakuuu konnuectso JIHK ot nmukna k
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LUKITy YBEIMYUBAETCS:
1. Ha HECKOJIBKO ()parMeHTOB
2. B apu(pMETHIECKOI Mporpeccun
3. B TEOMETPUYECKOI Tporpeccuu

107

Mukn ammmdukanuan JJHK in vitro 3anuMaer (B MHHYTax):
1.5
2.10
3.15
4. 20

108

Jlns nene MEIUUMHCKOW JMArHOCTUKHM 4Yallle BCETO HCIIOJIb3YIOT

amrmmuukanuio JJHK ¢ moMomipio kiioHupoBaHus:
1. B BUpYycCe
2. B IUTa3MUIE
3. 6ECKIIETOYHOTO MOJIEKYJISIPHOTO

109

IIpomoTop PB-nakramassbl:
1. cunbHBIN peryaupyemsbli
2. cnaOblil HeperyIupyeMblit
3. cnmalpblil perynmupyemblit
4. cuJIbHBIN HEPETyNUPYyEMBbIil

110

Hannune nHTpOHOB M 3K30HOB He xapaktepHo s JJHK:
1. npoxokeit
2. pacTeHuit
3. )KUBOTHBIX
4. 6aktepwuii

111

ATTeHyanus 3T0:
1. obpa3oBaHUE TEPMUHHUPYIOIIETO CUTHAJIA
2. penpeccus
3. BepHbI 00a YTBEPXKJIEHUS

112

112. Tonpko AJid SyKapUOTHYECKOW KIETKH XapaKTEepPHO

HaJIM4ue:
1. arTenyaropa
2. nocnenosarenbHoctu lalina-/lansHapHo
3. MonynsTOpa

113

TonbKO 7151 3YKapUOTUYECKOM KIETKH XapaKTepHO HAIUYUE:
1. arTrenyaTopa
2. mpoMoTopa
3. ycunurens

114

OTiinune aTTeHyaluy OT pENpPECCUu:
1. arrenyarus 3aBucut ot komruiekca AK+TPHK
2. aTTeHyalnus 3aBUCHUT OT pUCYTCTBUSA camoi AK
3. BepHbI 00a YTBEPXKJIEHUS

115

[lpu TpaHCheKIUU JUTHPOBaHUE MApPKEPHOTO MPHU3HAKA
BBOJMMBIM T'€HOM:

1. 00s13aTENIBHO

2. HeoOI3aTeIBLHO

C

116

DddextuBnocts Bxoxaenus JJHK B kierku:
1. BeICOKA
2. HEBBICOKA

117

Yacrora tpanchopmanmu JTHK kmetkn mpu TpaHchekuu:
1. BeICOKAs
2. HEBBICOKAS

118

MeToa MUKPOUHBEKIMN ObLT pa3paboTaH:
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1. Makcamom u ['unbeprom
2. Mesensconom u FOanem
3. AunepcenoM u /lnakymakocom

CrabunbHas TpanchopManus KJIETOK BBIIIE MTPH:
1. Tpanchexun

119
2. MUKPOUHBEKIIUU
3. 10CTaTOYHO BBICOKA B OOOUX CITydasx
[Tpu MUKpOUHBEKIHSX TpaHCPOpMUpyeTcs KieTok (%0):
1.1
120 2.10
3.30
4.50
5. 100
Perumuiiupyet puGoCcOMHBIE TEHBI TPOMOTOP:
191 1. Pol |
2. Pol
3. Pol 11l
Pennunupyer cTpyKTypHbIE IeHbl O€JIKOB IPOMOTOP:
199 1. Pol |
2. Pol
3. Pol 11l
Penmunupyer renst, koaupyrouue HeOonbme PHK npomoTop:
193 1. Pol |
2. Pol
3. Pol 11l
JUig sKcnpeccu 3yKapUOTHYECKMX I'€HOB B KJIIETKE MPOKApPHOT
HE00XOJIMMO CTABUTh UX IO/ KOHTPOJIb PErYISITOPHBIX 3JIEMEHTOB:
124 1. sykapuot
2. IPOKapuoT
3. IpOKApUOT U DYKapHOT
ATTEHyaTOpBI pacrojaraloTcs Mexay:
1. 1 1 2 cTpyKTYpHBIM T'€HOM
125 2. B KOHIIE CTPYKTYPHOTO reHa
3. MeXay IPOMOTOPOM U 1-M CTPYKTYPHBIM F'€HOM
4. Mexy IPOMOTOPOM U 2-M CTPYKTYPHBIM I'€HOM
B kauectBe Mapkepa Uil OakTepHalIbHBIX KJIETOK HCHOJb3YIOT T'€H
dbepmenTa:
126 1. THMUOUHKUHA3ZEI
2. 7aKTO3BbI
3. aHTHOUOTHKA
B kauecTtBe Mapkepa A1 AKUBOTHOM KJIETKH MCIIONb3YIOT I'eH:
197 1. THUMUAMHKUHA3BI
2. 7aKTO3BbI
3. aHTHOUOTHKA
Uto 03HayaeT OTHOCSIIUICSA K CO3JaHUI0 HAaHOOOBEKTOB TEPMHUH
«Bottom up»?
l. co3maHue  HAHOCTPYKTYpUPOBAaHHOTO  CJOS  Ha
128 MOBEPXHOCTU 00BEKTA

2. CTPYKTypoOOpa3oBaHHE, CO3JaHWE HAHOCTPYKTYp U3
aTOMOB U MOJICKYJI

3. mucrieprupoBaHue, YMEHBIICHHE pa3Mepa HAHOOOHEKTOB
4. co3maHuME HAHOCTPYKTYPUPOBAHHOTO CIJIOSI METOJIOM
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cyOIMMaIuy BemecTBa

Kommiexc MOJIMMCPHBIX TEXHOJIOTHI UCKII0YAET ...
1. KUAKOCTHOE TPABJICHHUE

129 2. Topsidee MpecCOoBaHME
3. TUThe MO AAaBJICHUEM
4. cBsI3pIBaHNE MOJIEKYJI
[Ipy  KOHHEKTOPOM METOJE C  HCIOJIb30BAaHHE  KOHIIEBOM
Tpanchepasbl OECCMBICIICHHBIC MOCIIEI0BATEIHHOCTH
130 | oOpa3oBBIBaTHCS:
1. MmoryT
2. HE MOTYT
Merton, Haubosiee 4YaCTO HCHOJB3YEMBIH IPH  MOCTPOCHUHU
ruopunnbix JJHK:
131 1. pecTpuKTa3HO-INUTa3HBIN
2. KOHHEKTOPHBIN
3. C IpUMEHEHUE JIMHKEPOB
[Ipu PECTPUKTA3HO-TUTA3HOM METO/Ie OeCcCMBICIIEHHBIE
139 | TMOCIENOBATENBHOCTH 00pa30BBIBATHCA:
1. MmoryT
2. HE MOTYT
Homenknatypy pecTpukTas npeuioxKuiIu:
133 1. Cmut u Hatanc
2. Mesenbcon u FOanp
3. Cmut u Bunbkokc
CaiiTel y3HaBaHUS PECTPUKTa3aMU OTHOCHTEIHHO IIOBOpPOTAa Ha
134 180°C:
1. cuMMeTpUYHBI
2. HE CUMMETPUYHBI
PexomOunantueie JIHK — wmonexynst JIHK, momydenneie
IyTeM COEIMHEHMs NPU-POJHBIX M CHHTETHYECKUX (ParMeHTOB
JIHK ¢ Monexymamu, ClioCOOHBIMH PETLTUIIUPOBATHCS B KIIETKE.
135 1. BHE )KMBOM KJIETKH
2. B APOXIKEBBIX KIIETKAaX
3. B pacTTENbHBIX KIETKAX
4. B KJIETKax TpuOOB
JHHK-nuraza —  ¢epment, Kkartanu3upyooumii  oOpa3oBaHue
CBSI3M MEXIY 3'-TUIPOKCUIIBHOW rpynmnoit u 5'-
¢dochaTtoM coceaHHX HYKJIEOTHJOB B MECTE€ OJHOLIENOYEYHOIO
136 | PaspbIBa MOJIEKYJIbI JHK.
1. bochonusdupHoO
2. BOJIOPOJTHO#M
3. cnoxxHO3(UpHOI
4. 5IeKTPOCTATUIECKOM
[Inasmuael  —  CTaOMIBHO  HAcJeayeMble  BHEXPOMOCOMHBIE
anementel  ([AHK), saBmstommecss  OOBIYHBIM — KOMITOHEHTOM
KJIETOK.
137 1. 6akTeprambHBIX
2. paCTUTEIBHBIX
3. BUPYCHBIX
4. )KUBOTHBIX
138 CTpyKTYpHBIY T€H — 3TO I'€H, KOJUPYIOMINUA MOJIEKYIY .....

1. Oenka
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2. PHK
3. IHK
4. nykieoruaa

139

IIpaiimep (3aTpaBka) — 3TO KOPOTKHE IOCIEAOBATEIBHOCTH
oOpa3yemble B IpOLECCE PEIUIMKALKUU IPU Y4acTHH (epMeHTa
PHK-npaitmassl u cnapenssle ¢ matpuunon JJHK.

1. Hykneo3uaa

2. PHK

3. IHK

4. HykJeoTHAA

140

IIpoMOTOp — y4acTOK MOJIEKYJIbI , C KOTOPBIM CBSI3bIBACTCS
PHK-nonmmepasa, 4TO COIIPOBOXKAACTCS MHULAALAEH
TPAHCKPUIILIMKA COOTBETCTBYIOIIUX T'€HOB.

1. Genka

2. PHK

3. AHK

4. HykyeoTuaa

141

Caiitr — sTO MIOCJICA0OBATEILHOCTH Ha KOHI[AX TeHOMa
¢ara A, HeoOxoaumbie A ynakoku JJHK B garoBeie yactuiip.

1. HyKJI€OTUAHbIE

2. HYKJICO3U]IHbIE

3. aMUHOKHUCJIOTHEIE

4. monucaxapuIHbIe

142

I'en — »st0 ywacrox /JIHK, xomupyrommii oIHY HNOIMIENTHIHYIO
LIETb UM OJIHY MOJIEKYITY

1. 6enka

2. 1-PHK

3. 1e30KCUPHOOHYKIICONIPOTEH A

4. HykyeoTuaa

143

T'enetuyeckuii kKog — 3TO CHCTEMa 3alMced B BUJE
IIOCIIEJOBATEIIFHOCTH

1. HyKII€0THI0B

2. a30THUCTBIX OCHOBAaHUM

3. HyKJICO3HUIOB

4. OemkoB

144

K HaHOOOBEKTaM OTHOCSITCSI YaCTHUIIBI C pa3MEPAMH ...
1. 1M
2. 10 am
3. 50 am
4. 100 am
5.500 am
6.1000 um

145

K HaHOpa3mMepHBIM 00bEKTaM OTHOCATCH ...
1. dochomumuaHabIe MUTICTITBI
2. JIMTONPOTEHHbI
3.BHPHOHBI ITHYBETO TPHUIITIA
4. MoIeKyna reMorjioonHa
5. KIIETKH KPOBH

146

VYkaxuTe, Kakue M3 NEPEeUYUCIIEHHBIX HaHOIpenapaToB 00JiagaroT
HU3KOH TOKCHYHOCTBIO M CIIOCOOHOCTBIO K OHMOAerpajaluu B
OpraHusMme:

1. menTuaHble pparMeHTH AaHTUTET
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byepeHsl

MAardmTHbBIC HAHOYACTHUIIbI
MOJIANEITH B

5. 3010ThIC HAHOYACTHIIEI

oD

Hecneunduueckumu MyTsIMHU MIPOHUKHOBEHHUSI npenapara
HaIPaBJIEHHOTO JACHCTBUSA B KJIETKY SBIISICTCS:
1. sHmonuTO3

147 2. peuenToponocpe0oBaHHbIN S3HIOLUTO3
3. NHUHOLUTO3
4. ¢arouurto3
5. JK30ILIUTO3
«CTeNnc-mumnocomMbl» HE pacro3HarTcss MUKpodaramu Onaromaps
1. yHukanbHOMY (POCHOTUNIHUIHOMY COCTABY
148 2. mpemnapaTam, KOTOPbIC HECYT JIMTIOCOMBI
3. pa3Mepy JUIIOCOM
4. monuduKany MOBEPXHOCTH MOJIUITHIICHTJIUKOIEM
5. Moau(uUKalMy NOBEPXHOCTU (hparMEHTaMH aHTUTEN
Jlis momydyeHus HeEOONbIINMX (PPAarMEHTOB HYKJIEMHOBBIX KHUCIIOT,
HUMEIOLIUX CPOJCTBO K OIPEEICHHBIM O€IKaM, IPUMEHSIOT ...
149 1. TUOPUIOMHYIO TEXHOJIOTHIO
2. Ta30BYI0 XpomaTorpaduro
3. anTaMepHYI TEXHOJIOTHIO
4. SIEKTPOHHYIO MUKPOCKOIHIO
KTo0 13 yueHsbIx co3zian TpaH3uCTOp Ha OCHOBE HAHOTEXHOJIOTUI
1. Hopuo Tanurytu
150 2. Puuapg deitnman
3. Dpuxk Jlpekcnep
4. Cee3 Jlexkep
OCHOBHBIM HEIOCTATKOM JUBBIX (QTTEHYMPOBAaHHBIX) BaKIUH
SIBIISICTCSL:
1. HeoOXOIUMOCTb HCIOJB30BAHUSA XOJOJWJIBHUKOB JUIS
XpaHEHUS
151 2. CIOXHOCTb KYJIbTUBUPOBAHHS MHOTHX MaTOT€HHBIX
MHUKPOOPIaHU3MOB
3. OMACHOCTh CIIOHTAHHOT'O BOCCTAHOBJICHUS
BUPYJIEHTHOCTH
4. au3kast 2pHEeKTUBHOCTh TAKUX BaAKIIMH
5. ONTaCHOCTb 3apaKeHUs MepCOHaIa Ha MPEIPUATHH
[IpyurHa HEBO3MOXXHOCTH HENOCPEACTBEHHON HKCIpPECCUU TeHa
YeJI0BEKa B KJIETKAaX MPOKApHUOT:
1. BbICOKast KOHUEHTPALUS HYKJIea3
152 2. HEBO3MO>XHOCTb PEIUIMKALINU T1JIa3MU]L
3. OTCYTCTBHE TPAHCKPUIILIUU
4. HEeBO3MOXKHOCTb CIUTaiCHHTa
5. OTCYTCTBHE TPAHCISIUU
IIpsmoii nepenoc uyxepoanoi JJHK B mpoTomiacTel BO3MOXKEH ¢
MTOMOUIBIO:
153 1. MUKpPOMHBEKIIUN

2. TpaHcopmaru
3. yIIaKOBKH B JIMTIOCOMBI
4. KynbTUBHPOBAHUE MPOTOIUIACTOB HA COOTBETCTBYIOIIHX

44




MUTATEIBHBIX Cpeiax
5. 00pabOTKH MPOTOIIIACTOB MOJUATHIICHTIMKOJIEM

154

CyOcTparaMu pEeCTPUKTa3, HMCIOJIb3YeMbIX T€HHBIM HHXXECHEPOM,
SIBJISTFOTCSI:

1. romormoaucaxapu bl

2. rereponoarcaxapuibl

3. HYKJIEHHOBBIE KHUCJIOTHI

4. 0enku

SII0%000% 010

155

«["en-mapkep» HEOOXOIUM B T€HETUYECKON MHKCHEPHH:
1. A7s1 BKJIIOUEHUS BEKTOpPA B KJIETKU X031MHA
2. st oTOOpa KOJMOHUHM, 00pa3yeMbIX KJIETKaMH, B KOTOPBIE
IIPOHUK BEKTOP
3. nns BKIOUeHHs1 —pabouero reral B BEKTOp
4. 1715 NOBBILICHUS CTAOMIIBHOCTH BEKTOpa
5. s oOnerdeHus MPOHHUKHOBEHHUS BEKTOpAa B KIETKH
XO03sIMHA

156

Ilonsartue «qHUIIKHME KOHUbLD» IMPUMCHUTCIIBHO K TeHETHYECKOH
HHKCHEPUH OTPaXKaeT:
1. KOMINJICMCHTApPHOCTDb KOHIIEBBIX HYKJICOTUAHBIX
HOCIIeI0BATEIbHOCTEH
2. B3aHMOZIeI>'ICTBI/Ie HYKJICMHOBBIX KUCJIOT U THCTOHOB
3. pearupoBanue japyr c¢ apyrom SH- rpymm ¢
o0pa3oBaHUEM JUCYIb(OUIHBIX CBS3EH
4. runpodoOHOE B3aMMOCHCTBUE JIUITH OB
5. oOpazoBaHKe BOJOPOIHBIX CBSI3EH

157

ITouck HOBBIX PECTPHUKTA3 JUIsl UCHOJIB30BAHUS UX B I'€HETHUECKOM
UHXEHEPUU OOBICHIETCS:

1. paznuuueM B KaTaIUTUYECKON aKTUBHOCTU

2. pa3IMYHBIM MECTOM BO3JICHCTBHSI Ha CyOCcTpar

3. Buocnenu(pUIHOCTBIO

4. BBICOKOW CTOMMOCTBIO

5. BO3HUKHOBEHUEM YCTOMUMBOCTH K HUM

158

Ycnexu TeHeTHYecKOM HWHXKEHepuu B O0JIaCTH  CO3JIaHus
pPEKOMOMHAHTHBIX ~ OenkoB,  OoJbIle, YeM B  CO3/aHUU
PEKOMOMHAHTHBIX aHTUOUOTHKOB. DTO OOBSCHSIETCS ...
1. 6onee mpocToil CTPYKTYpOi OENKOB
2. TPYJIHOCTBIO MOA00pa KIETOK — XO035€B JJiI OMOCHHTE3a
AHTHOUOTHKOB
3. OOonpIIMM  KOJMYECTBOM  CTPYKTYPHBIX  TI'€HOB,
BKJIFOYEHHBIX B OMOCHHTE3 aHTUOMOTHKOB:
4. npobremamu  0€30MACHOCTH  TPOU3BOJACTBEHHOTO
mporuecca
5.  HeoOXoAMMblE  AHTUOMOTHUKM  MOXHO  TOJYYHTb
TPaIUIIMOHHBIMU METOJITAMH OMOCHHTE32

159

depMeHT JMTa3a HCIONB3YyeTCs B TEHETHYCCKOW WHIXCHEPUH
MTOCKOIIBKY:
1. ckperusieT BEKTOp ¢ 000JI0YKOM KIIETKU-XO035MHA
2. KaTalM3upyeT BKIIOUYEHHE BEKTOPA B XPOMOCOMY KJIETKH-
X03sUHa
3. KaTanu3upyeT KOBaJCHTHOE CBS3BIBAHUE YTIEBOIHO-
dhochopnoii neru JIHK rena u JIHK BexTopa

45




4. xatanu3upyer 3aMblKaHHE MENTHIHBIX MOCTHKOB B
MENTUIOTIIMKAHE KJIETOYHON CTEHKU
5. KaTanu3upyet 00pazoBaHue TTTUKO3UTHBIX CBsI3eH

160

buotexHonory «reu-mapkep» He0OX0IUM:
l. 119 TOBBIIIEHUS  AKTHBHOCTH  PEKOMOWHAHTOTO
MHUKPOOpTraHu3Ma
2. nast 00pa3oBaHMs KOMIETEHTHBIX KJIETOK XO35MHA
3. st Monu(UKAIMK MECTa B3aUMOJICHCTBUSL PECTPUKTA3 C
cybcTpaTom
4. st oT60pa PeKOMOMHAHTHBIX KJIETOK
5. i1 TOBBINICHHS BBDKUBAGMOCTH PEKOMOMHAHTHBIX
KJICTOK

161

OcnabneHne OrpaHUYEHU Ha UCTIOJIb30BAHUE B TIPOMBIIIJICHHOCTH
MHUKPOOPTaHU3MOB-PEKOMOMHAHTOB CTaJI0 BO3MOXKHBIM Oaromapsi:
1. COBEpIICHCTBOBAaHHID METOJOB H3OJIALUU T'EHHO-
WHXCHEPHBIX PEKOMOMHAHTOB OT OKPY>KaIOIIEH cpebl
2. MOBBIIICHUIO KBATH(DUKALIMU TIEpPCOHANA, pabOTAaIOIIETO C
HUMHAU
3. YCTaHOBJICHHOM IKCIEPUMEHTAIBHO ciaboi
KU3HECTIOCOOHOCTH PEKOMOMHAHTA
4. SKCIEPUMEHTAIILHOMY MOJTBEPKICHUIO 00s3aTeIbHON
IIOTEPHU YYKEPOIAHBIX T€HOB
5. U3 5KOHOMHUYECKHUX COOOpaKEHUH

162

BekTop Ha OCHOBE IUTa3MUABI NPEINOYTUTEIILHEH BEKTOpa Ha
ocHoBe ¢arosoii IHK Giaronaps:

1. 6onbiIoMy pazmepy

2. MCHbIIIEH TOKCUYHOCTH

3. 0OJBIIICH YaCTOTHI BKIIIOUCHUS

4. OTCYTCTBUS JIN3UCA KJIIETKU XO3sUHA

5. 6osplIel yCTOMYUBOCTH

163

AKTUBUpOBaHME  HEpacTBOPUMOIO  HOCUTENs B ciydae
uMMoOuIM3aluu pepMeHTa Heo0X0UMO:

1. ans mydiiero BKIOYEHUs GepMeHTa B Telb

2. UIsl IOBBIILIEHUs1 copOoumu hepmeHTa

3. 1715 IOBBILIEHUS aKTUBHOCTH (pepMeHTa

4. nnst oOpa3oBaHMs KOBAJICHTHOM CBSI3U

5. 17151 CHUKEHHUS] TOKCUYHOCTHU

164

NMMoOumu3anus WHIWBHIYATBHBIX (EPMEHTOB OTPAaHHYHMBACTCS
TaKUM 0OCTOSITENIbCTBOM, KaK:

1. BrICOKAsI TAOMIIBHOCTH (pepMEHTA

2. Hannuue y hepMeHTa KopepMeHTHON YacTu

3. Hanmnuue y hepMeHTa CyObeIMHHUIIL

4. IpUHAANIE)KHOCTh (pepMEHTA K THIpOoJIa3aM

5. IpUHAJUIeKHOCTh (hepMEHTa K OKCHJa3aM

165

CKpHHUHT 3TO0:
1. COBEpIIEHCTBOBAHUE nyTeM XUMHUYECKON
TpaHchopMmalu
2. COBEpIIECHCTBOBAHME ITyTEM OMOTpaHCPopMaIn
3. mouck u oT00p (MpocerBaHKe) MPUPOIHBIX CTPYKTYP
4. MOJHBIN XUMAYECKHUI CHHTE3
5. NpOBEAECHUE MCCIENOBAHUS METOAOM MAaTEMaTHYECKOTO
TUTAaHUPOBAHUS SKCIIEpUMEHTA
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166

CnabeiMu Toukamu®™” GpepMEeHTEpa Ha3bIBAIOT:
1. »leMeHThl KOHCTPYKIHMM Hauboyiee TOJBEPKCHHbBIE
KOPpO3HH
2. DJEMEHTHl KOHCTPYKIIMM B KOTOPBIX BO3MOXHA
pasrepMeTu3anus
3. TPYAHO CTEPUITN3YEeMBbIE JIEMEHTHI KOHCTPYKITUH
4. obnactu ¢epMeHTEepa B KOTOpPHIC 3aTpPyIHEHA JOCTaBKa
KHCIIOPO/a
5. obsactu hepMeHTEpa B KOTOPHIX HAPYIIICH TEIJIO00OMEH

167

Coenunenue — ujep 310:
1. camblil akTUBHBIN JIEKAPCTBEHHBIN MpenapaT
2. COeIWHEHME, KOTOpoe o01ajaer >KelaeMod, HO He
ONTUMAJIbHOW  OMOAKTHUBHOCTHIO, U  MOXKET  OBbITb
MIPOTOTHUIIOM JIEKApPCTBA
3. coenuHeHue, kotopoe npu nepBuyHoM HTS-ckpununre
MOKa3aJI0 OMOAKTUBHOCTh
4. coeMHEHHE, KOTOpOE MOKAa3all0 HAWIy4IIUue pe3yibTaTa
MIPY KIIMHUYECKUX UCITBITAHUSIX
5. COeMHEHHE, obnanaroiee HauMeEHbIIIeH
ce0eCTOMMOCTBRIO TTPH MPOU3BOJICTBE

168

HozmepxcaHHe KYJbTYPbI MPOAYLICHTA Ha onpez[eneHHop"I cTagun
Pa3BUTHA B XEMOCTATC OCYIICCTBIIACTCA 3a CUHCT!

1. peryinpoBaHusa CKOPOCTH ITOJa9U MMUTAaTEIILHON Cpcabl

2. nmoaAcpIKaHusd KOHUCHTpAMK OAHOI'O HM3 KOMIIOHCHTOB

MMUTAaTSIIbHON CpCAbl HAa OIIPCACIICHHOM YPOBHC

3. UI3BMECHCHHEM MHTCHCUBHOCTU nepeMeInBaH s

4. n3MeHEHUEM TEMIICPATYPhbL

5. U3MEHEHHEM CKOPOCTH ITOJA4YM1 BO3yXa

169

Hanpasnennsiii MyTarenes — 3To:
1. 1eneHampaBIEeHHOE HCIIOJIb30BAaHUE  OIPENEICHHbBIX
MYyTareHOB [Isl BHECEHHUs CHEIU(PUYECKHNX H3MEHEHHUIl B
Koaupyromue nociuenoarensaoctu JJHK
2. TeNeHANpaBlICHHbII OTOOp €CTeCTBEHHBIX IITaMMOB
MUKPOOPTaHU3MOB, 001aTal0IINX MOJE3HBIMHU TPU3HAKAMHI
3. UCTIOJIB30BAHUE METOJOB KJIETOUHON MHKEHEPUH
4. WCNONB30BaHUE METOJOB TEHHOM WHXEHEPHUH IS
BHECEHHUS CIEeNU(UUECKUX H3MEHEHH B KOIUPYIOIIHE
nocnenoBarensHocTy JIHK, npuBoasmux k onpeneaeHHbIM
W3MEHEHUSM B aMUHOKHCIOTHBIX IOCJIEI0BATEIBbHOCTAX
1L[eJIeBBIX OEIKOB
5. HAaIpPaBJIECHHOE BO3JCHCTBUE MYTareHOB Ha
onpeziesieHHble OeNKU-(pepMEeHTHI

170

Pu6o3umsl — 370:
1. cnemmnduyeckue wmonekyasl PHK, oGmanaromue
KaTaJUTUYECKON AaKTHUBHOCTBIO IO OTHOLIEHHIO K JPYTHM
Monekyinam PHK
2. 3TO KOMIIOHEHTHI pUOOCOM
3. 3T0 (hepMEeHTHI- HYKJICOTIPOTEU/IbI
4. 9510  (epMeHThl, OCYLIECTBISIOUIME CHUHTE3 U
MpeBpaLIeHHs] puOO3bI
5. 910 pepmenTsl koaupytome cuate3 PHK

171

Kaxoit MCTOA HC OTHOCHUTCA K OCHOBHBIM MCTOJAM IIOJYUYCHUSA
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YTIEPOAHBIX HAHOTPYOOK U HAHOBOJIOKOH?
1. myroBoit
2. JIa3epHO-TEPMUYECKU I
3. NUPOJIUTUYECKUI
4. OMOTEXHOJOTHYCCKHI

172

OOpazoBanue CyMmepMOJIEKYJIBI B CYNPaMOJEKYISAPHOW XUMHUU
MO>KHO OIHCATh KaK:

1. peuenrop + cybcrpart(br)

2. peuenTop + penentop

3. coerpat + cydcrpat(pl)

4. perienTop + MOHOMEpHI

173

Kakpumu  00s3aTelIbHBIMA ~ CBOKMCTBAMH  JOODKEH  00JamaTh
KaHTUJIeBep?

1. MOJI>KEH MPOBOJUTD SICKTPUUECKUNA TOK

2. TOJDKEH OBITH BBITTOJTHEH M3 MAarHUTHOTO MaTepuasa

3. DOJDKEH OBITH BBIIOIHEH U3 3aKaJI6HHOM CTaIN

4. momxeH OBITh THOKHM C M3BECTHOH KECTKOCTBIO

174

Kakoii 3 MUKpOCKONOB N300pETEH MO3KE OCTATIbHBIX?
1. cKaHUPYIOLIKKA CUIIOBOM MUKPOCKOI
2. CKaHUPYIOLUN TYHHEIbHBIH MUKPOCKOII
3. pacTpoOBbIi MUKPOCKOII
4. npocBeYnBaOLIUHI 3JIEKTPOHHBII MUKPOCKOI

175

55. CxaHupyrouuil CHIIOBOM MUKPOCKOT ObLT M300PETEH ...
1. B Poccun, B pusuko-rexarnueckoM uHCTUTyTe M. Modde
2.8 CIIA, IBM

3. B repmanckoM ¢unmane IBM

4. B mBeinapckom dunuane IBM

176

[TepBBIM BBEN B HAYYHYIO JIUTEPATYPY TEPMUH HAHOMATCPHUAITHI ...
1. T'. I'neiitep
2. XK. U. Andepos
3. P. ®eiinman
4. 3. Jlpekciep

177

[Touemy pubocoMy Ha3BIBAIOT MOJIEKYJISPHBIM acceMOnepom?
1. pubocombl CTPOSIT OENKH, OCHOBBIBAsICh Ha UHCTPYKLIHUSAX,
xpassmumxcsa Ha HuTkax PHK
2. pubOCOMBI HMMEIOT pa3Mep HECKOIbKO JIECSITKOB
HaHOMETPOB
3. puOOCOMBI MOTYT CBOpPAYHMBATHCS B KIIYOKH, H3MEHSS
YETBEPTUYHYIO CTPYKTYPY
4. pubocoOBl YMEIT TMpeoOpa3oBBIBATH MEXAaHUYECKYIO
SHEPTHIO B YHEPTUI0 XUMHUUYECKHUX CBSI3el

178

Ecim noMecTHTh TOHKMM CIIOM IOJYNPOBOJHHMKA C IIHPOKOH
3alpelEHHON 30HOW MEXAY IBYMs IOJYIPOBOJHUKAMU C Y3KOU
3anpenIEHHON 30HOM TO MOJTYYHUTCS:

1. kBaHTOBas TOUKa

2. KBaHTOBas AMa

3. KBaHTOBBII Oapbep

4. KBaHTOBas UIrja

179

Kak Ha3piBaeTcsi camasi BBICOKas DSHEpPreTHYeckass 30Ha B
SHEPTreTUYECKOM CIIEKTPE MOIYNPOBOJHUKOB?

1. 30Ha TPOBOAUMOCTH

2. 3ampeTHasi 30Ha
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3. BaJIeHTHAs 30Ha
4. xkBa”HTOBAas] 30HA

180

Uto Takoe Be3UKYJIbl?
1. cyOKIIETOYHBIC YACTUIIBI
2. HaHOpa3MEepHBIE BUPYCHI
3. 3aMKHYTBI€ OUCIONHHBIE MEMOpPaHHBIE 000I0UYKH
4. GenKoBBIE MOJIEKYIIBI, coiepKaiiue GepMEeHThI

181

Kakas BenmnumHa He BX0AUT B ypaBHeHue [ m66ca-Tomcona?
1. remnepatypa niaBaeHUs
2. cBOOOHASI TOBEPXHOCTHAS YHEPTUS
3. U3MEHEHHUE TeII0COAepKAHUS
4. BSI3KOCTh KPUCTAJINTA

182

UTto Takoe MOJIEKYJISIpHBIN accemoiiep?
1. Menpyaias yacTuia aroMa
2. MOJIeKyJIsIpHash MalllrHa, KOTOpas 3amporpaMMHpOBaHA
CTPOUTH MOJCKYJSPHYIO CTPYKTYpy U3 0Ooliee MPOCTHIX
XAMHUYECKHUX OJIOKOB
3. cyOKIIeTOYHAs YacTuIa
4. Komnonnuslii ancamo6ias [1AB

183

Kto BmepBbie BBIIBHUHYJI HACKO O Pa3BUTHH HAHOTEXHOJIOTMH B
coBpeMeHHOM (popmynupoBke?

1. I1.C. Jlamnac

2. 9. Jlpekcnep

3. P. ®eiinman

4. H. Bunep

184

Kak Ha3piBaeTcsi 3HameHuTas kaura . [[pekciepa, mocBsméHHAs
HaHOTEXHOJOTuu?

1. MamMHBI KOHCTPYUPOBAHUS

2. MalIMHBI HAHOTEXHOJIOTHH

3. MaIIMHBI CO3/IaHuUs

4. MalyHbl TEXHOJIOTHH

185

Kaxkoe cBoICTBO XapakTepHO /Uil MUKPO3MYJIbCUU?
1. MUKpPO3MYIBECHH MTPO3PAUHBIE )KUIKOCTH
2. MHUKpPOSMYJIBCHH UMEIOT TEMHO-CEPBI I[BET
3. MUKPO3MYJIbCUH HEMPO3payHbIe KUIKOCTH
4, MHKPOOMYJILCHUHN ABJIAIOTCA XOpPOUWIMMH ITPOBOJHUKAMU
NIEKTPUYECTBA

186

DTa3 HaHOCTPYKTYpa SBJISIETCS TEPMOJUHAMHYECKH HEYCTOMYMBOU

1. MuKposMynbCHUs

2. MULIETUIBI

3. yriiepo/iHbIe HAaHOTPYOKH

4.  HaHOCTPYKTYphl, (OpMHUpYIOIIUECS  HHTEHCUBHOMN
1acTU4YecKoil nedopmanyeit

187

VYpasuenue ['n166ca-Tomcona o3Hayaer ...
1. B3aUMOCBSI3b MOBEPXHOCTU 0OBEKTA U €r0 00beMa
2. B3aMMOCBSI3b TEMIIEpATyphl TUIABJICHUS KPUCTAJLTUTA H
BSI3KOCTHU
3. B3aUMOCBSI3b H3MCHECHHSI TEILTIOCOCPKAHUS KPUCTAIUTATA
U €ro cocTaBa
4. B3aUMOCBSI3b TEMIIEPATyphl IUIABJICHUS KPUCTALTUTA H
KPUBU3HBI OTPAHMYUBAIONIEH €0 MOBEPXHOCTH
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188

PaGota ckaHupyrolero TyHeIbHOro MUKPOCKOIIa OCHOBaHa Ha:
1. ntudpakmu peHTTEHOBCKUX Tyde
2. ddexTe TyHHEIMPOBAHUS DJICKTPOHOB UYEPE3 TOHKHMA
JUJIEKTPUYECKUN  NPOMEXKYTOK  MEXAY IMPOBOIALICH
MMOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOM UTIIOM
3. IpOCBEYMBAHUU 00pa3lia PEHTT€HOBCKUMH JTydaMH
4. mpocBeyrBaHMM oOpaslia MYYKOM OJJIEKTPOHOB IpH
yckopsitonieM HanpsikeHuu 200-400 kB

189

CymnpamoeKyisipHbIM aHCaMOJIEM HE MOXET SIBIISTHCS . ..
1. Be3ukyna
2. MuIea
3. MUKPOAOMYJIbCHUS
4. IpaBUIBHOTO OTBETA HET

190

KBanToBBIC TOUKHM HA3BLIBAIOT HCKYCCTBCHHBIMH aTOMaMH IIOTOMY

1. kBaHTOBAs TOUKA, KAK U aTOM, UMEET SIAPO

2. KBaHTOBas TOYKA MOXET BCTYNAaTb B XUMHUYECKHE
peakIuu moJ00HO aToMam

3. KBaHTOBAsl TOYKa UMEET pa3Mephl aToMa

4. B KBaHTOBOM TOYKE [BI)KCHHE OTPAaHUYEHO B TPEX
HaMpaBJICHUSAX W HHEPreTUYECKUH CHEKTP MOJHOCTHIO
JIMCKPETHBIN, KAK B AaTOME

191

3. JIpekcnep U3BECTEH ...
1. ocHOBaTENb HAHOTEXHOJIOTUU
2. Hamucall U3BECTHYIO KHUTY "Mammnel co3nanus"
3. SBISETCS TPE3UIACHTOM MEXKIYHAPOJIHOTO OOIIecTBa
HaHOTEXHOJIOTUH
4. NepBOOTKPBIBATENb YIIIEPOJHBIX HAHOTPYOOK

192

KBanTOBast Touka — 370 ...

1. xBaHTOBas TOuYKa MpPEACTABIAET COOONH HAHOOOBEKT
OJTHOI'O MaTepHaja HaxXOAALIMIcS Ha MaTpULe U3 JPYyroro
marepuana

2.3]IeMEeHTapHask CTPYKTYpa KBAHTOBOI'O M3JTy4EHUs

3. HaHOpPa3MEpHBIM  pa3pelB B  3JEKTPOMArHUTHOM
U3ITy4eHUN

4, KBAaHT, HaXOIU[HII/II\/’ICﬂ B OJICKTPOMAriMTHOM I10JIC

193

Hanotpy0ku — 310 ...
1. TpoTsDKEHHBIE CTPYKTYpBI, COCTOSIIIAE W3 CBEPHYTHIX
reKCaroHaJbHbIX CETOK C aTOMaMHM yIiepojia B y3jax
2. CEeMEHCTBO MIApOOOpa3HBIX TIOJNBIX MOJIEKYT OOIIei
¢dopmyoit Cn
3. MPOTSKEHHBIE CTPYKTYPBI u3 YIIIEPOIHBIX
MEPEIUIETEHHBIX LIeNen
4. MEeTayNI00praHMYECKUE BUTHIC TIOJTMMEPHI

194

Kakoe 13  BBICKa3bIBaHMM  COOTBETCTBYET  OMPEEIEHUIO
HaHOTEXHOJIOTHH, JTAHHOMY B Hammonansnoi
HaHOTexHoJIornueckor nuunuatuee CIIIA?
1. HaHOTEXHOJOTHA - OTO TEXHOJOTUS  CO3JaHUs
HaHOMaTepHaJIoB
2. HAHOTEXHOJIOTHS - ATO TEXHOJIOTHS Oy IyIIero
3. CYIIHOCTh HAHOTEXHOJOTHH B CIIOCOOHOCTH paboTaTh Ha
MOJICKYJIIDHOM YpOBHE, aTOM 3a aTOMOM CO3/1aBaTh
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Oonple  CTPYKTYphl € (QyHIAMEHTAJIHbHO  HOBOWU
MOJIEKYJIAPHON OpraHu3aluen
4. cyTb HAHOTEXHOJIOTUU B CO3/IaHUU HAHOMEXaHU3MOB

CVD -»5r1o0 ...

1. ucnapenue u ocaxkJieHUEe B MHEPTHOMN cpelie

2. WCTapeHWe H OCAKICHHE B PEAKIMOHHON cpene C
195 MOJTYYCHUEM HOBBIX COCIMHEHUI
3. caMopacmpOCTPaHSIONIUICS  BBICOKOTEMIIEPATYPHBIN
CUHTE3
4. 5EeKTPOHHBIN YUIT HA OCHOBE KBAHTOBOW TOUKH

Hanowacturpl ~ Onaromapss ~ CTPYKTYpPHBIM W pa3MEpHBIM
0COOEHHOCTSIM MMOBTOPSIFOT ITyTh OAKTEPHA, IPU 3TOM:
1. monaiaroT B Makpodar B pe3yibrare (aromuros3a
2. momamaroT B Makpodar B pesynbrare (Harommrosa,
MIOJIBEPTAOTCS JTU3UCY
3. momamaror B Makpodar B pesynbrare (Harommrosa,
MOJIBEPTatOTCSl  JIM3UCY W BBIICISIOT  JICKAPCTBEHHbBIE
BEIIECTBA BO BHYTPEHHIOIO CPEIY

196

PazmMepHblii 3¢ (exT B TEXHOIOTUH HAHOMATEPUAIOB — 3TO ...
1. u3MeHeHne CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT
pa3mepa 3J€MEHTOB UX CTPYKTYpPbI
2. U3MEHEHHE pa3Mepa HAHOOOBEKTOB B 3aBHCHMOCTH OT
197 BHEITHUX YCIOBUI
3. M3MEHEHHE CBOWCTB HAHOOOBEKTOB B 3aBHCHMOCTH OT
BHEIIIHUX YCJIOBUH
4. u3MeHeHHe pa3Mepa HAaHOOOBEKTOB B 3aBHUCHUMOCTH OT
COCTaBa

JIunocoms! — 310 ...7
1. cyOkieToYHbIe YaCTHUIIBI
198 2. 6eKOBBIE MOJICKYJIBI, CoaepKalie GepMeHTHI
3. HaHOPa3MEepHbIE BUPYCHI
4. 3aMKHYTbI€ OUCIIONHBIE MEMOpaHHbIE 000T0YKU

Kakoe Ha3BaHMe /7 HAHONOPOIIKOB UM  HAHOMAaTepHUasloOB
ucnosb3oBajgock B CCCP naunnas ¢ 50-x ronos?

1. yneTpagucnepcHble

2. BBICOKOJIMICTIPECHBIE

3. HAaHOAMCIIEPCHBIE

4. cBepXIUCIIEPCHBIE

199

TepMuH «HaHO» O3HAYAET ....
1. nano (mo-rpedecku NANOS) 03HAYaET KapJIUK
2. HaHO (IO-ApEeBHErepMaHCKU NAN0r) 03HavyaeT THOM
3. HaHO (TO-UTANBIHCKM NaN0) O3HAYaeT MaJCHbKHUHA
4eJI0BEK
4. HaHO (ITO-HCIIAHCKHU nanes) 03Ha4aeT MEJIKOe KUBOTHOE

200

ITo pe3yjabTaTaM TECTUPOBAHUA 06yanOIHeMYC$I BBICTABIISICTCA OICHKA «OTJIHYHO»,
«XOopouo», «yAOBJIICTBOPUTCIIBHO» HWIIH «HCYIOBJICTBOPUTCIIBHO», COTJIACHO CJICAYHOIIUM
KPUTCPUAM OLCHHUBAHUA:

xana Kpurtepun ouennBanus
(% npaBUJIbLHBIX 0TBETOB)
Ornenka 5 (OTJIMYHO) 80-100
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Kpurepun oueHuBanust

HIxana
(% npaBHJIBLHBIX OTBETOB)
Onenka 4 (xoporo) 70-79
Onenka 3 (yIOBICTBOPUTEIHHO) 50-69
Ornenka 2 (HEYIOBIECTBOPHUTEIIHHO) menee 50
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JUCT PETUCTPAIIMYA U3BMEHEHHMI

Howmep
HU3MEHEH

us

Howmepa nucros

OcHoBaH

3aMCHCH

HBIX

HOBBIX

AHHYJIUPO

BaHHBIX

ne s
BHECEHUSA
U3MEHEHU

v

u

IMoanu

Cb

Pacmudpon

Ka 1nmoAaInucu
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BHECCHHUSI
NU3MCHCH
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